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VEGETABLE 
TANNING MATERIALS 


A FULL LINE 


For The Tanning Industry 


QUEBRACHO « WATTLE « CHESTNUT 
(Solid & Spray-Dried) 


WATTLE BARK « MYRABOLAMS 
MANGROVE BARK « VALONIA 
VALONIA EXTRACT « SUMAC 


MYRABOLAM EXTRACT 
(Solid & Spray-Dried) 


DEPENDABLE DELIVERY 
FROM SOURCES THROUGHOUT THE WORLD 
AS WELL AS WAREHOUSE STOCKS 
ON THE EAST AND WEST COASTS 


INTERNATIONAL PRODUCTS CORPORATION 


EXECUTIVE OFFICE 
625 Madison Avenue, New York 22, N. Y. 
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SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 


P. O. BOX 960 - ERIE, PENNSYLVANIA 
PLANT - JOHNSONBURG, PENNSYLVANIA 





SOFTNESS and FULLNESS in Leather 
... Atlas’ WSM achieves it! 


It is a moellon which Atlas’ radically new process has “solubilized so that in warm 
water it is readily emulsifiable... And which imparts to leather, with the least prep- 
aration in fatliquoring, the moellon-type softness and fullness.” so important today! 


. .. It eliminates the need to emulsify waterless or natural moelion. 


. .. Its fine-size particles enable it to take-up more uniformly than with 
a coarse emulsion. 


. . You can use it alone, or blend it with other lubricants. It is compatible 
with sulfated oils, soap emulsions, and nonionic emulsified oils. 

. .. It will carry half its weight in raw oils. This enables you to 

obtain special effects. 

... It is 90 per-cent active, so it is remarkably economical. 

... Clear, with a clean grain appearance: that’s how vegetable tanned 
leathers fatliquored with WSM will look. 


. « «It simplifies enormously the fatliquoring of leather. In fact, it is 
like no other lubricant! 


For any degree of solubility, any specific application requirement — 
we will ‘‘tailor’’ WSM for you. 

...We ship it to you in 55-galion drums, closed or openhead, as you 
wish. And ... you don’t have to store it with any special precautions. 
Although it is easier to handle at room temperature. 


. ..We’ll send you a sample. Just write. Better still, pick up your 
telephone, ask for MArket 2-2002, Newark, N. J. Your sample will start 
traveling to you minutes after we receive your call or letter! 


WSM...another example of 
Atlas’ oil chemistry research. 


— —* 142 LOCKWOOD STREET, NEWARK 5, NEW JERSEY 
110 FRANKLIN STREET, CHICAGO 6, ILLINOIS 


WAREHOUSES: CHICAGO + MILWAUKEE + KALAMAZOO + APPLETON «+ SALEM, MASS. + NEWARK 





Rohm & Haas introduces a new 
simplified and economical route to 
top quality jet black leather . 
the new three-component PRIMAL® 
black finish. 


PRIMAL HA-4 and PRimaAL AK-240 
are the binders. These acrylic disper- 
sions are easy and safe to use. 
Pigment is new PRIMAL Black 817. 


The finish is easy to apply, flows out 
well, levels uniformly, has good fill- 
ing, but preserves the natural appear- 
ance of the leather. Resulting color 
is a deep, strong jet black. 


Low cost per foot of leather, plus sim- 


plicity of formulation and application, 
and very high quality of results are 
the chief processing advantages. This 
finish is ideal for leather used in 
shoes, coats, handbags, and similar 
products. Write to Leather Chemicals 
Department for technical descrip- 
tions of finish components and 
application methods. 


HAAS &@ 


PHILADELPHIA S, PA. 





LOGWOOD 
BLACK 
ee Wal 


for LEATHER * WOOL : SILK 
COTTON + SYNTHETIC 
TEXTILES * FUR * HAIR 
PIGMENTS 


Also — FUSTIC Deliveries made when . 
HYPERNIC * QUEBRACHO ordered, as ordered — 
* GAMBIER * FLAVINE in whatever quantity 
* QUERCITRON required. 
* TANNIC ACID 


Young Extracts Serving the Industry Since 1869 


2701-2755 Boston Street 
Baltimore 24, Md. 





FRENCH 


CHESTNUT 


EXTRACT 


SOLID: 62%—GROUND POWDER: 64, 68% —SPRAY-DRIED POWDER: 67,70,72% 


* PROGIL S.A. and TANNINS REY S.A., 


world-known producers, concentrate production 
of copper-free extract in up-to-date, specially 
equipped factories to assure you continuous uni- 
formity in quality in every shipment you get— 
month after month, year after year. Expert tech- 
nical aid available from both sides of the Atlantic. 


order from 


TANNINS & CHEMICALS, INC. 


509 MADISON AVE., NEW YORK 22 *& MU 8-9240 
Midwest Branch: 327 So. LaSalle St., Chicago 4, Il!. #% WA 2-8900 





Caught Short? 
Call TRASK! 


Our stainless steel tank truck or tank car will be, most times, 
at your plant the morning after your call for: 


CHESTNUT EXTRACT 


QUEBRACHO EXTRACT * WAXES 
SULFONATED OILS ¢ STUFFING 
GREASES * LIGNOSULFONATES 
CHEMICAL SPECIALTIES 


327 S. LaSalle St., Chicago 4, Ill. 
WAbash 2-8900 
509 Madison Ave., New York 22, MU 8-9240 


67 Farninghan,, Islington, Ont., Canada, BE 3-6582 


CABLE: Actrask TELETYPE: CG 1478 
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The J. S. YOUNG CO. 10'/, acre plant in Baltimore, 
on deep water, has its own dock and 
; railroad facilities—for expediting both the 
4 receipt of imports from all over the world and 
the shipment of Tanning and Dyewood Extracts 
to the leather industry everywhere. 
( 0 a 


SINCE 1869 


ONE OF AMERICA’S FOREMOST IMPORTERS, 
EXTRACTORS, MANUFACTURERS AND PROCESSORS OF 


There’s a world of satisfaction for you 
when the J. S. YOUNG CO. is your sup- 
plier. “Ninety years YOUNG”, our facili- 


ties and our services to the tanning indus- 


try have expanded continuously. Our 


plants have grown in capacity, flexibility 
and in efficiency. 
J. S. YOUNG CO. is in a position to sup- 


ply tanners with practically every known 

reputable dyewood and tanning extract— AN D DYEWO oO D S 
from every part of the world. TANK CAR, 

TANK TRUCK, OR BY THE BARREL. . sumac OSAGE ORANGE 


WATTLE BARK ) EXCLUSIVE! * GAMBIER TANNIC ACID 


* DIVI-DiVI HEMLOCK 
Special quality Wattle Extract, extracted + QUEBRACHO WATTLE 
directly from top-quality bark —in our 
own Baltimore plant . * MYRABOLAMS CHESTNUT 


* LOGWOOD HEMATINE 


THE * FUSTIC HYPERNIC 
Manufacturers of the famous Chembark 
53.8. YOUNG (aoe natural tanning extracts and other special 
products for The CHEMTAN CO. 
2701-2755 Boston Street 


EXPERIENCED TECHNICAL ADVICE 
Baltimore 24, Maryland 


AVAILABLE ON REQUEST 
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TRIDE Rite stays 
a step 
ahead 


»»»s When Manasse-Block tans with Mutua! Sodium Bichromate 


Quality is the reason Stride Rite leads with so 
many parents. Basic to this quality is the fine 
chrome-tanned leather Manasse-Block Tanning 
Co., Berkeley, California, supplies to Green Shoe 
Manufacturing Co. 

Like Manasse-Block you can save by mixing 
your own chrome-tan liquor using Mutual*® 
Sodium Bichromate supplied by Solvay. Leather 
specialists from Solvay Technical Service can help 


SOLVAY® PRODUCTS FOR TANNERS 


Ammonium Bicarbonate * AmmoniumChloride ¢ Snowflake® Crystals 
Mutual Koreon * Mutual Potassium Bichromate * Mutual Sodium Bichromate 
Mutual Sodium Chromate 


SOLVAY PROCESS DIVISION 
61 Broadway, New York 6, N.Y. 
IN CANADA: Allied Chemical Canada, Ltd. 
1450 City Councillors $t., Montreal, P.Q., Canada 


MUTUAL chromium chemicals are available through distributors and SOLVAY 
branch offices located in major centers from coast to coast. 


you set up the proper equipment, procedures and 
methods of analysis. Details are available in the 
booklet offered below. 

If you prefer the convenience of a prepared 
chrome-tan, investigate Mutual Koreon®, a scien- 
tifically balanced one-bath tanning agent of uni- 
form purity and chromic oxide content. 

Mail coupon for data on Mutual Koreon or aid 
in preparing your own tanning bath. 


SOLVAY PROCESS DIVISION 
Allied Chemical Corporation 
61 Broadway, New York 6, N. Y. 


Send free booklet “Preparing Basic Chromic 
[] Sulfate Tanning Liquors from Sodium Bichromate.” 


Send free booklet “Koreon One-Bath Chrome Tan 
for Leather.” 


Have a technical representative phone for an 
appointment. 


Name 
Company 
Address 


0 ee eS 
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‘Goyer it Research Development 


and Technical Pl ereynicea 
Service about 
your Dyestuff Problems 
Saray 
products 
are carried 
rome 
important 
evarereery 
centers 


in of Geigy Ch 


Divist , 1 a 
Branches: Charlotte, Chattanoc 


Phil 





CENTRAL AMERICA 
- Cable address: JABARKEY 


BARKEY 


IMPORTING COMPANY, INC. 
DIRECT IMPORTERS OF VEGETABLE TANNING MATERIALS 
44 East 53rd Street, New York 22, New York 





ARKO®* 
Mold Preventor 


A proven mildew inhibitor for 


leather in the wet stages 


FOR STOCK TO BE PICKLED AND HELD 
IN THE PICKLE: 


apply Arko Mold Preventor in the pickling 
process 


FOR CHROME OR VEGETABLE TANNED 
LEATHERS TO BE HELD OVER 
IN THE TAN: 


apply Arko Mold Preventor in the first feed 
of tan 


FOR WHITE OR COLORED LEATHERS 
TO BE FATLIQUORED: 


apply Arko Mold Preventor on top of the final 
fatliquor 


Application is simple and effective 


WRITE FOR TECHNICAL SERVICE BULLETIN 


ARKANSAS CO., INC. 


Serving the tanning industry for over 55 years 


NEWARK, NEW JERSEY 
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Leather coloring is a cus ill? service; 
it poses many questions. But here 

in the file at Sandoz we have 
many thousands of answers —tried 
and proved! Blacks for every 
leather, here are just a few: 


For Side Leather, Sheepskins and 
wherever good penetration 

is required: 

Penetrating Black RNF 

(a neutral black) 

Penetrating Black MLO 

(a blue black) 

Penetrating Black ORS NEW (where 
exceptional penetration is required) 
For Calfskins: 

Dermacarbon Black GTS Conc. 
(neutral black) 

Dermacarbon Black B Conc. 

(blue black) 

Chrome Leather Black NVV 

(blue black—some penetration) 
Dermacarbon Black B Conc.— 


particularly suited for leather with 
“clear backs” 


For Suedes: > » 
Sandosuede Black FTL 


—for a blue black base al? 
Leather Black LUM 
—used with or without basic topping 


Sandosuede Black RET—particularly 
for brushed side leather 


For Alum-Tanned Lace Leather: 
Penetrating Black TEB 
—for excellent penetration 


For Flame-Coating, Brush Dyeing 
and Finishing: 

Brush Black PHT—jet; especially suit- 
able for vegetable-tanned leathers 
Finisol Black B—bluer; superior 
solubility and stability. 


Where Basic Topping is Required, 
or for Flamecoating: 


Basic Black 12166 (bluish black) 
Basic Black MKE (neutral black) 


Whatever the question, you’re sure 
to find the answer fast at 
SANDOZ, because our leather men 
are full-time leather men, ready 

to serve you all the time. 


Phone or write to SANDOZ, Inc., 
61-63 Van Dam St., N. Y. 13, N. ¥. Algonquin 5-1700. 
District Offices: Charlotte; Cincinnati; Fair Lawn, N. J.; 


Hudson, Mass.; Los Angeles; Philadelphia. 


SS AND: ores 


THINKS AHEAD 


wiry 


EEA THMe a SANDOZ 





For direct or auxiliary tanning or retanning of basic 


Waa 


MMM GLU s 


Jacques Wolf Tanasols...Synektans ... Monotans 


Synthetic tannins from Jacques Wolf offer excellent 
light fastness, better weight, smooth grain, and full 


tight flanks. Write for free catalog. 


JACQUES WOLF s co A 


A SUBSIDIARY OF NOPCO CHEMICAL COMPANY 
60 PARK PLACE, NEWARK, N. J. 
Clifton, N. J. + Carlstadt, N. J. - Los Angeles, Calif. 





LEATHER 
TANNED 
WITH 


BRAND 
WATTLE 
EXTRACT 
iS ALWAYS 
IN GOOD TASTE -— Produced from high grade bark; pure, 


untreated, unadulterated, it is second to none. 


Uniform Quality 


Light in Color NC S \ 


Good Leather Yield PRODUCED 


IN THE 


MORE THAN 40 YEARS OF EXPERIENCE ana KNOW-HOW a of Same eee 


Use more WATTLE EXTRACT in your blend. 
Specify NCS brand for superlative quality. 


THE NATAL CHEMICAL SYNDICATE, LTD. 


Maydon Wharf, Durban, Natal, South Africa 


Distributors in United States and Canada 


ELKAN-RIVER PLATE CORPORATION INTERNATIONAL PRODUCTS CORP. 


27 William St., New York 5, N. Y. 625 Madison Ave., New York 22, N. Y. 
Telephone WHitehall 3-6300 Telephone PLaza 1-4770 





TERRISS - Cecokdated Vudustries 


MANUFACTURERS SUPPLYING THE LEATHER INDUSTRY 
2-24 WOOSTER STREET ba NEW oF 7 56 Se Se 


ALL-PURPOSE MIXERS 
LABORATORY MIXER 


Propeller — stainless steel, 2” 

Shaft — stainless steel, 1/4" diameter 

RPM — variable speed, 5,000 at no load 

Motor — 110V, AC, single phase, 60 cycle 

Capacity — up to 5 gallons of liquid depending on viscosity 

Height — 12” shaft 

Weight — 15 Ibs. 

Delivery — immediate shipment from stock 

Special Features — fully adjustable up and down and at any angle. Shipped ready 
to operate. 


PRICE $32.50 f.0.b. factory New York City 


MEDIUM DUTY MIXER 


Propellers — stainless steel, 4” 

Shaft — stainless steel, 2° diameter 

HP — 1/3 

RPM — 1725 

Motor — 115V, AC, single phase, 60 cycle 

Capacity — up to 55 gallons of liquid depending on viscosity 

Height — 36” shaft 

Weight — 40 Ibs. 

velivery — immediate shipment from stock 

Special Features — GE Form G all-angle motor, with heavy cast iron clamp for angle 
adjustment. Opposite pitch propellers. 


PRICE $55.00 f.0.b. factory New York City 


HEAVY DUTY MIXER 


Propellers — stainless steel, 7” 

Shaft — stainless steel, 34° diameter 

HP — 1/3 

RPM — 1750 with helical gears to deliver speeds down to 430 RPM 
Motor — 110V, AC, single phase, 60 cycle 

Capacity — from 100 to 200 gallons of liquid depending on viscosity 
Height — 48” shaft 

Weight — 50 Ibs. 

Delivery — immediate shipment from stock 

Special Features — designed for the more viscous types of liquid 


PRICE $99.75 f.0.b. factory New York City 


A Full Range Of Agitators Are Available, Including Totally Enclosed, Explosion 
Proof, For Operation On Single Or Three Phase Electric Current 


Agitators Cheese Cans Tel t ACM ant (alee en Gata os Measures Pumps Dump Buckets 
Mixer Tia takes aan Forks Tubing Fittings aro T LES 
ST0ia- Dee laL emi | Strainers Shovels Paddies Dippers Valves Sinks 
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OF THE BATING PROCESS 
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processing with 


BIOBATE 


highly stable, standardized bating compounds 


Biobates are prepared in concentrated 
form — provide effective, controllable 
enzyme action suited to ali types 

of leather. 


proper application 
through 
WALLERSTEIN TECHNICAL SERVICE 


in your specific tanning operations 


For assurance of high grade performance. 


- of Divi ”? aa Laboratories, Inc. 
Wallerstein Square, Mariners Harbor 
Staten Island 3, New York 


| (wy) | WALLERSTEIN COMPANY 


also: SE BACOL... for dependable unhairing 


STEROZOL... for inhibition of bacteria and molds 
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YOUR GUIDE 


TO HOOKER CHEMICALS 
FOR THE LEATHER INDUSTRY 
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LEATHER f | 
‘ INDUSTRY 
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This new Guide to Hooker Chemicals for the Leather Industry is replete with 
information on soaking and unhairing hides and skins. 

There’s detailed information on the action of sodium tetrasulfide in soaking, and 
recommended soaking procedures. 

The action of lime, sodium sulfide, and sodium sulfhydrate in depilation is described. 

Multiple-pit procedures, paddle and drum procedures, and wool pulling in depilation 
are discussed. 

Easy-to-follow charts and graphs are included for assisting you in the use of these 
products. 

Other Hooker chemicals, ranging from caustic soda to trichlorethylene, and their 
uses in the leather industry are listed. 

This handy reference guide, Bulletin 510, is yours for the asking. Write for a copy. 


HOOKER CHEMICAL CORPORATION 


9O9 UNION STREET, NIAGARA FALLS. N. Y HOOKER 


Sales Offices: Buffalo Chicago Detroit Los Angeles New York CHEMICALS 
Niagara Falls Philadelphia Tacoma Worcester, Mass. PLASTICS 
In Canada: Hooker Chemicals Limited, North Vancouver, B. C. 





Advantages pile up 


when you process leather with 


EMULPHOR. 
(waltty Wlontonie Suntactantis 


Emulphor surfactants can help at almost every major 
stage of leather processing because of their excellent 
emulsifying, dispersing, and wetting properties. 

In fatliquoring, for instance, their special ability to 
produce emulsions of fine particle size promotes more 
thorough penetration of oils. See chart for advantages 
in other applications. 


Your own tests will tell you how efficiently Emulphor 
surfactants work to develop durable, pliable, richly 
finished leathers for every purpose. For samples, 
literature, and technical assistance write Dept. S-119. 


EMULPHOR 
EL-719 and EL-620 
quid 


EMULPHOR ON-870 


wax 


EMULPHOR VN-430 


Greatly increases 
efficiency of kerosene 
on sheepskins and pig- 
skins, particular! 

with a water-soluble 
nonionic coemulsifier, 
e.g., EL-719, ON-870, 
or igepal® CO-630 


increases efficiency of 
kerosene — 
VN-430 solutions 


increases efficiency of 
kerosene — 
VN-430 solutions 


More complete and 
uniform tannage 
Promotes subsequent 
level dyeing. Inhibits 
formation of grease 
spots. Facilitates 
crusting of suede hid 


Improves penetration 


Improves penetration 
Controls spew 


Improves penetration 
Emulsifies stuffing 
waxes and facilitates 


increases tensile 
strength of chrome 
leather. Can replace 


sulfated oils. Promotes 
a rounder feel 


absorption 


Facilitates spray-dyeing 
of chrome leathers. 
Sotubilizes basic dyes 
Wets out suede 


Increases solubility of 
dyes, brightness, and 
color yield. Reduces 
bronziness of basic dyes 


fiom Rasearch, to Reabiliy 
ANTARA CHEMICALS 


A DIVISION OF 


GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET + NEW YORK 14, NEW YORK 


PET 


SALES OFFICES: Charlotte * Chattanooga * Chicago * Los Angeles * New York 
Philadelphia * Providence * Portland, Ore. * San Francisco. 





CHOICE 
for Higher Quality 
Leather Production 


G. 
Swe QD) 


& ae, G 
PRODUCTS 


Cran x SY 


Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 
Sole Leather Finishes - Tanners Sugar 
Tanners Lime — Chemicals 


é y 


+ z 


my COUDERSPORT, PA. 





THE RESULTS OF 


. . - The results of Mardol tannery — 
oils and fat liquors in modern leather 
making, are seen in the finished prod- 
uct. Oil blending by specialists, lab- 
oratory and quality control, backed 
up by chemistry “know-how,” and 
services of our own technical tanning . 

- staff, all contribute to the making of 
better leather. 


MARDEN-WILD CORPORATION 
500 COLUMBIA ST., SOMERVILLE, MASS. 


MILWAUKEE, WISCONSIN, 8934 NO. NAVAJO AVE. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 





New Thin-Flake 
Columbia-Southern 
Sodium Sulfide 


... for direct seeding of unhairing bath 


dissolves clear 


... for assurance of greater purity 


Ultra-thin flakes of Columbia-Southern 
Sodium Sulfide make life a bit easier for 
tanners, because they dissolve quickly in 
cold water. This means you can skip the 
extra step of pre-dissolving in hot water. 
And this new form of Sodium Sulfide 
forms clear solutions without sediment. 

Columbia-Southern Sodium Sulfhy- 
drate is also being offered in a new fast- 
dissolving flake, if your process uses 
sulfide in this less alkaline form. 

PPG Chemical Division technical 
specialists will be happy to work with 
you in selecting the most efficient com- 
bination of supplies for your soaking, un- 


hairing and chrome tanning needs. In 
addition to the new Thin-Flake Sodium 
Sulfide and Sulfhydrate, they can offer 
uniform, dependable Sodium Bichromate. 
Call our district office nearest you for 
more details on the latest in leather proc- 
essing chemicals. 


es 
S chemicals 

CHEMICAL DIVISION 
PITTSBURGH PLATE GLASS COMPANY 
ONE GATEWAY CENTER PITTSBURGH 22, PENNSYLVANIA 
DISTRICT OFFICES: Boston - Charlotte - Chicago - Cincinnati - Cleveland 
Dallas - Houston - Minneapolis - New Orleans - New York - Philadelphia 
Pittsburgh - San Francisco - St. Louis - IN CANADA: Standard Chemical Limited 





Use the double sales power of Cyanamid quality dyes and Cyanamid tech- 
nical service! « Today, leathers which go through the process of dyeing— 
without research and technical service in depth—have two strikes against 
them. They can’t deliver top performance to consumers...or top sales to 
retailers. With American Cyanamid Company leather dye specialists on 
your team... you are ready to bring in the winning runs. Why not use 
these experts...along with the quality products they help to create? 


CEETES AMET <eaecem 


> 


AMERICAN CYANAMID COMPANY + DYES DEPARTMENT «+ BOUND BROOK, N.J. 





/homits-Hoover 


MELTING POINT APPARATUS 


with new back-lighting 
THERMOMETER 
ILLUMINATOR 


e Provides superior i/lumination, increasing 


speed and accuracy of readings 


THE HOOVER MELTING POINT APPA- 
RATUS, “Uni-Melt,”’ which is rapidly becoming 
a standard instrument for determination of capil- 
lary melting points, has recently been improved to 
overcome fluctuation in laboratory lighting. Glare- 
less illumination, restricted to the scale of the 
thermometer, is provided by an 8-watt fluorescent 
lamp in ventilated metal housing. The more 
sharply visible thermometer meniscus reduces op- 
erator eye-strain, promotes greater accuracy of in- 
dividual readings and decreases the time for a series 
of determinations, especially when used with the 
Periscopic Thermometer Reader. 

The Apparatus was designed by Dr. John R. E. 
Hoover to mcet official U.S.P. requirements, and 
offers the following outstanding features: 


e Completely self-contained, with 
bath unit enclosed for safety 


e Lagless heat transfer for rapid heating 
and cooling 


e Built-in capillary vibrator to insure 
uniform packing of sample 
6406-H. Melting Point Apparatus, Hoover “‘Uni-Melt,” with armored 


thermometer—10 to 360°C in 1°, 6 melting point standards, 4 oz. Sili 
cone Fluid and 100 capillaries, but without Periscopic Reader or Illumi- 


6406-K. Ditto, with Periscopic Thermometer Reader 
6406-M. Ditto, complete with both Periscopic Reader and Ther- 
mometer Illuminator 

Accessories (F 


6407-A. Periscopic Thermometer Reader 
6407-A10. Thermometer Illuminator; for | 15 volts, a.c..... 


Hoover Melting Point Apparatus, 
complete with Periscopic Reader 
and Thermometer Illuminator 


Enlarged field of view when 
using Periscopic Reader 


For more detailed description, see pp 624-625 of our new 196] catalog 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on oe 


Laboratory Apparatus and Reagents 


VINE ST. AT SRD ¢ PHILADELPHIA S&S, PA. 
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WEAR DURABILITIES AND ABRASION RESISTANCES 
OF SOLE LEATHERS* 


R. G. Mirron, M. Miiiar, and F. R. Morcan 


British Leather Manufacturers’ Research Association 


ABSTRACT 


The relative durabilities of soles of vegetable-tanned leather from 
different hide locations have been measured in wear trials and by 
tests with an abrasion machine. Wear durability per unit thickness 
is fairly uniform over most of the normal bend area, and about 93% 
of the area has a durability within 20% of the mean durability of 
the whole bend area. 

If the ratio of the durabilities of two soles worn simultaneously by 
a wearer is taken as one variable, and the ratio of the durabilities 
in abrasion of samples cut adjacent to the soles is taken as a second 
variable, the correlation between them is poor. This does not mean, 
however, that different properties are measured in the wear trials 
and abrasion tests, because the poor correlation is due principally 
to fluctuations of random sampling and similar causes of error in 
both sets of measurements. If the durabilities in wear and in abrasion 
are based on sufficient samples to reduce sampling errors, high corre- 
lation coefficients for wear versus abrasion are obtained (e.g., for 
wear versus wet abrasion, r= + 0.83). Even higher values would 
presumably be obtained if more samples were measured. The agree- 
ment between wear trials and abrasion tests of non-impregnated 
leathers seems to be as close as the agreement between separate 
wear trials and as close as the natural piece-to-piece variation in 
leather permits. 


on mn ee 


INTRODUCTION 


Up to the year 1945 most of the inventors or users of abrasion-testing ma- 
chines for sole leather seem to have regarded it as axiomatic that the results 
they obtained with their machines provided a reliable guide of the durabilities 
of leathers worn as shoe soles. At any rate, little or no quantitative evidence 
was published to show the extent of agreement achieved between abrasion 


*Presented at the Seventh Biennial Conference of the I.U.L.C.S., August 22, 1961, Washington, D. C. 
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and wear. In 1945 Hobbs and Kronstadt made extensive and careful wear 
trials which they compared with the results given by two types of abrasion 
machines (1); they found little or no correlation. In consequence, abrasion 
testing has apparently been discontinued in America. The view that this 
type of test is valueless has not been accepted in Europe, where numerous 
types of abrasion machines are in use. Recently, a number of these have been 
compared with one another and with wear trials conducted on behalf of the 
Physical Testing Commission of the International Union (2). The results in- 
dicated that few, or none, of the machines give completely satisfactory results 
on leathers impregnated with large amounts of tacky impregnant, because 
the abrasive tends to clog, and in many, but not all of the machines, clog- 
ging also occurs if the impregnant is not tacky. With ordinary, non-impreg- 
nated leathers, however, the results generally correlate fairly well with those 
of actual wear. In the present paper we shall give further evidence of the 
validity of abrasion tests and discuss some of the factors which limit their 
accuracy. 


PLAN OF THE EXPERIMENTS 


Plan for the wear trials.—The primary aim when the experiments were 
undertaken was to determine accurately the relative durabilities in wear of 
soles cut from various bend locations and to compare the pattern of durabili- 
ties so obtained with that for a number of other tests, among which were those 
of dry and wet abrasion. Here, however, we shall consider only the results 
of wear trials and abrasion tests. 

To eliminate differences between wearers in the wear trials, all the com- 
parisons were based on measurements made on soles worn simultaneously as 
left and right soles of a pair. A refinement of this pairing method is to ar- 
range that if a person compares materials A and B by wearing A as a left 
sole and B as a right, he subsequently makes a further trial with A as right 
sole and B as left; the mean result of the two trials with this reverse soling 
procedure eliminates much of the bias due to different wear of left and right 
feet of the same person. In the present experiment the comparisons were 
made by pairing, but without reverse soling; the latter would have necessi- 
tated the use of twice as many soles, and the extra trouble and expense was 
judged to be excessive. 


If a number of different materials are to be compared in wear by the pair- 
ing method, a suitable arrangement is to make up pairs so that each material 
is once matched in a pair against each of the others, e.g., material A versus B 
in one pair, B versus C in a second, and A versus C in a third. This provides 
not only a direct comparison of A versus B but indirect comparisons as well. 
For example, the two matchings B versus C and A versus C provide a further 
comparison of A with B. This procedure was adopted for these wear trials, 
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the different “materials” in this instance being the leather from each of a 
number of specified locations. 

lo obtain a satisfactory picture of the manner in which durability in wear 
varies with location, it is clearly advantageous to make tests at as many dif- 
ferent locations as the size of the soles permits. However, the requirements of 


a balanced scheme, in which every location is compared directly with every 


other location, imposes in practice a limitation on the number of locations 
which can be used. If there are n locations, there will be 44n(n-1) comparisons, 
or pairs of soles. Thus with 18 locations, 153 pairs of soles will be needed, and 
with 20 locations 190 pairs. For this experiment 18 locations were judged to 
be sufficient to provide a satisfactory picture of the manner in which dura- 
bility varies over the hide. 

Since the leather from bellies and shoulders is not used for the outsoles of 
shoes (except slippers, which are not intended for hard wear), it appears at 
first sight that all the 18 locations selected for the trials should be within the 
normal bend area. It is of particular interest to find, however, how durability 
varies with location near the belly and shoulder edges of the bend, because the 
positions of these edges are fixed during rounding by a variety of considera- 
tions rather than previous knowledge of actual wear. Subject to these other 
considerations, the positions of the belly and shoulder edges could, in the 
future, be changed if the wear trials indicated the desirability of doing so. 
For these reasons it was decided to fix many of the test locations near the 
belly and shoulder edges and to use locations just outside the normal bend 
area as well as just within it. 

For the purpose of this experiment, therefore, a set of special “large bends” 
were tanned. At the rounding table the limeyard foreman decided where he 
would have set the belly and shoulder edges if he had been rounding in the 
normal way; he then rounded in such a way as to leave an extra sttip, six 


FIGURE 1.—Special ‘large bend” as used in the experiments. The broken lines show the 
boundary of a normal bend. The outline of the large bend is indicated by an 
unbroken line. For a description of the other details in the diagram, see 
the text. 
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inches wide, along the belly side of the “‘bend’’, and an extra strip, six inches 
wide, along the fore-end. These “large bends’’ therefore had the shape shown 
in Fig. 1, where their outline is indicated by an unbroken line, and the belly 
and fore-end edges of a normal bend by the broken line*. The yield of butt 
pelt was 59%, compared with the average for this type of hide of 45%. The 
backbone and belly edges were nearly parallel, as the diagram shows. 

These special large bends were made from 70-72 lb. English market hides. 
They were fully delimed and then vegetable-tanned and finished in accord- 
ance with the normal practice of the tannery which processed them. 

The 18 large rectangles shown in Fig. 1, and numbered in random order 
from 1 to 18, indicate the locations from which soles were cut for wear tests. 
These rectangular pieces measured 814’ x 514’’, and their positions were 
determined by reference to the boundaries of the normal and large bends. 
Figure 1 shows also the positions from which other samples were cut for 
abrasion; these are the pair of small rectangles at the ends of the large rec- 
tangles. The measurements of abrasion resistance were made by the method 
normally used at these laboratories (2). 

To provide the 18 = 17 soles needed for the wear trials, 17 bends were re- 
quired, but 18 bends (from 9 butts) were obtained, and one was at first held in 
reserve. Each pair of soles used in the wear trials consisted of leather from 
two different locations in a single bend, and each location was matched once 
in a pair against every other location. They were worn on shoes by children 
aged 10-15 years at a local orphanage, and the trial of any pair of soles was 
stopped as soon as a hole appeared in either sole of the pair. To limit bias due 
to left and right feet as far as possible, each location provided the leather for 
either 9 left soles and 8 right or 9 right and 8 left; no account was taken other- 
wise (e.g., in the calculations) of whether the soles were worn on left feet or 
right. 

In the course of the wear trials four pairs of worn soles could not be measur- 
ed because the shoes were lost. In such cases pairs of replacement soles were 
cut from the required locations in the spare bend and were worn and measured. 
The original soles were worn during the period July, 1958, to January, 1959, 


and the replacement pairs during the period November, 1958, to January, 


1959. During these periods the weather was mainly wet and cool. On the 
average, the duration of wear was about a month. This short period is, of 
course, largely accounted for by the fact that only a small proportion of all 
the pairs had both soles cut from the better-wearing parts of true bends. 


The assessment of the relative durability of the soles worn as a 
pair: durability ratios.—-In these experiments the simplest method of 


*It would have obviously been more satisfactory if the edges of the normal bends, and hence also those of 
the large bends, could have been fixed by reference to well marked anatomical features on the hide, instead of 
depending upon the judgement of the limeyard foreman. No more objective method of doing so could be found, 
however, and the fact that normal rounding is based merely on the feel of the limed pelt suggests that this may 
be the only practicable method 
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measuring the wear of the soles was used. The loss of thickness of that sole 
of a pair which was worn to a hole was taken to be the whole initial thickness 
of that part of the sole and was compared with the loss of thickness of the 
matched sole at the corresponding point. 

From these results two different durability ratios may be calculated, the 
choice between which is determined by other considerations. Call the two 
soles X and Y, and suppose the test is stopped because a hole has appeared in 
Y. Let 7’ be the initial thickness of Y at the point where the hole subsequent- 
ly developed in wear, and let 7 and ¢ be the initial and final thicknesses of X 
at the corresponding point. 

Durability ratio based on actual thickness losses ——The thickness losses of X 


and Y caused by the same period of wear are (7-t) and T’, so the durability 
ratio of X with respect to Y may be defined as R,, where 


T’ 
T-t 


R, = 


If it is assumed that, for each leather, loss of thickness is proportional to du- 
ration of wear, R, may be regarded as a measure of the relative “lives” of 
leather from X and Y when both have equal initial thicknesses or when cor- 
rection is made for any difference in their initial thickness. It is a measure of 
relative durability per unit thickness. 


Durability ratio based on fractional losses of thickness—In the same period 
of wear the soles X and Y lose fractions of their initial thickness equal to 
(T-t)/T and 1.00, respectively. A durability ratio of X with respect to Y 
may therefore be defined as R;, where 


1 T 


(T-t)/T  T-t 
With the same assumption as before, R, may be regarded as a measure of the 
relative “lives” of X and Y as pieces of leather, with no account taken of any 
differences there may be in their initial thicknesses. 

In general, any tannage produces leather which is of different thicknesses 
at different locations in the hide, so different values are obtained by calculat- 
ing R, and R;. Of the two, R, is perhaps the better measure of the quality 
differences due to inherent differences of hide structure at different locations. 
R,, however, is the more important in considering the wear obtainable in 
leather from equal areas at different locations. 


Statistical calculation of the wear results—Whether R, or R; is used, the 
measurements on the two soles worn as a pair provide an estimate of the 
relative durability of leather from the two locations tested, in the form of a 
ratio R. When using the information derived from more than one pair of soles, 





WEAR AND ABRASION OF SOLE LEATHERS 49] 


however, these ratios are not additive. For example, if two tests indicate that 
leather from location X wears R,, times as long as leather from Y and that 
leather from Y wears R,, times as long as that from Z, the two tests together 
indicate that leather X will wear (R,, * R,.) times as long as Z, and not (R,, 

+ R,,) times as long. Because of this, the calculations require that log R 
should be used instead of R. 


TABLE I 


MEAN VALUES OF DURABILITY IN WEAR, AND RATES OF ABRASION 
AT THE 18 LOCATIONS SHOWN IN FIG. 1. 
Che locations are grouped in three groups, according to whether the sole rectangle for 


wear trials was cut from within the normal bend area, partly within it, or wholly outside it. 
Each result is the mean value for 17 bends. 


R, and Ry are durability ratios based on actual and fractional losses of thickness respective- 


ly and referred to the mean for all locations taken as unity. 


Rates of Abrasion 
mm. per min. 


Location Wear Data Corium Only Whole Thickness 


log R, log R, Dry Wet Dry Wet 


0.127 0.174 5. 401 k 479 

0.158 0.230 4: : ; 358 441 

027 0.092 462 j. 522 

055 0.132 d : 45 366 2 450 

087 0.125 ; 3: 367 k 443 

11 167 0.220 369 431 
12 024 0.058 23: 388 2 470 
15 083 0.130 35 441 335 547 
16 025 028 : 461 §25 


Means 084 132 3 : 401 


von 
~I 
So 


9 070 021 5 424 
10 .960 888 77 498 


13 .972 927 ; 592 


nun 


~sIw Us bo 
a 


14 770 .667 526 
18 953 .946 504 


ma 
NNe™N 


wn 


Means .924 .890 5 509 


uw 
o 
—_ 


.919 .879 7 .562 
810 .749 5 514 
983 014 x 27 516 
810 .719 5 : < 933 


881 . 840 7 631 


000 000 
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‘The experimental arrangement in this work was, as far as the wear trials 
were concerned, equivalent to a scheme in balanced incomplete blocks (3). 
However, since the only quantities measured were the durability ratios for 
each pair of soles, interblock comparisons provide no information whatever, 


and the calculations, based only on intrablock comparisons, are made in the 
usual way (3) on values of log R. For each location the final result was ex- 
pressed as a durability ratio (R, or R,), giving the mean durability of that lo- 


cation in terms of the general mean value of all the locations measured. 


RESULTS 


Table of mean values for locations.— Figure 1 shows the locations from 
which soles were cut for the wear trials and the numbers allocated to each lo- 
cation. The positions from which samples for the other tests were cut are also 
indicated. Except for the samples adjacent to sole location 11, the numbering 
of locations for tests other than wear corresponds to that of the soles at whose 
ends they lie; location 11 is an exception, where the other samples were cut at 
the side of the rectangle for the sole. 

Table I shows the mean values of the durabilities in wear and the rates of 
abrasion at each location. 


Durability R, based on actual thickness losses in wear, and dura- 
bility R,; based on fractional losses.—-For each location the mean dura- 
bility R, is expressed as a ratio to the mean durability of all the locations 


(Q) 


io i 14 18 
uoi2 1S: 16 


“O14 
02 


05 


i 


FIGURE 2. a) Values of log R, at different locations. (b) Values of log R, 
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measured. The results are tabulated in Table I, and are shown diagrammatic- 
ally in Fig. 2(a), where location numbers are given along the horizontal axis 
and the values of log R, are given by vertical lines extending from that axis. 
The statistical analysis shows that many of the differences between locations 
are highly significant, and at the right side of the figure a line marked 5% is 
drawn to indicate the magnitude of the difference between location means 
which corresponds to significance at the 5% level. The locations in the group 
on the left are those which lie entirely in the normal bend area, and all gave 
durabilities above the general average, as is shown by the fact that their 
values of log R, are positive. The locations in the second group are those which 
lie partly inside and partly outside the normal bend; one of them, 9, is on the 
backbone and is better than the general average, but the others are inferior, 
especially 14 which lies near the belly and fore-end edges (see Fig. 1). All of the 
third group lie outside the normal bend and have durabilities below the gen- 
eral average. 

Mean durabilities R; based on fractional losses of thickness are shown in 
columns (iii) and (v) of Table 1, and diagrammatically in Fig. 2(d). In gen- 
eral those locations which have high durability per unit thickness tend to be 
thicker than average as well, so their durabilities R; tend to be higher than 
their durabilities R,; that is, when locations are compared piece by piece 
through the quantities R;, they show greater differences than in their R, val- 
ues. Figure 2(b) is otherwise very similar to 2(a). 

If the measured mean values of R, are tabulated on a plan of a large bend, 
an isometric chart can be drawn with lines joining points which have equal 
values cf R, (Fig. 3). It is, of course, only possible to draw such a chart if the 
measured values are substantially free from error, because if they are scatter- 
ed at random, no obvious pattern can be discerned. Furthermore, with mea- 
surements at 18 locations only, it is not possible to be certain that the chart 


ae | - 


| /Sks 
/ 
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FIGURE 3.—Isometric chart of durabilities based on wear per unit thickness, i.e., dura- 
bilities at equal thicknesses. 
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as drawn reproduces faithfully all the minor details of what is necessarily a 
complex pattern. Despite these limitations, it is believed that Fig. 3 and the 
other isometric charts which follow give substantially correct pictures of the 
pattern of the properties they represent. 

Figure 3 indicates that the durability has a nearly constant value over most 
of the area of the normal bend but falls away fairly rapidly as the shoulder- 
belly corner is approached and somewhat less rapidly at the belly-britch corn- 
er. It also decreases rapidly near the middle of the belly edge, but this area 
is outside the normal bend if the rounding has been done correctly. The dur- 
ability ratios of the best-wearing and worst-wearing portions of the normal 
bend are about 1.4 and 0.9 respectively, so the best parts wear approximately 
1.6 times as long as the worst, when the comparisons are made in terms of 
durability per unit thickness. 


Figure 4 shows the isometric chart for durabilities based on fractional losses 
of thickness. It is generally similar to the previous one, but since the leather 
at the fore-end corner is thin as well as intrinsically poor-wearing, the ratio 
of the durabilities of the best and worst parts has the higher value of about 
1.6/0.6, and approaches 3.0. 


FIGURE 4.—Isometric chart of durabilities based on fractional losses of thickness, i.e 
for comparisons of leather piece by piece. 


The results shown in these two figures emphasize the importance of correct 
rounding at the belly-shoulder corner. They also indicate that, if other con- 
ditions permit, it is better to round at the neck end along a line sloping back 
toward the belly edge and to round along the belly edge so that the bend is 
narrower at the fore-end than at the britch end. Even with conventional 


rounding, however, the mean durability per unit thickness at any one loca- 
tion is not very different from the mean at another, and if M is the over-all 
mean value of R,, the percentage F of the bend area which has mean dura- 
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bility equal to specified fractions of M is as shown in Table II. The table in- 
dicates that 57% of the bend has a durability within 10% of the over-all mean 
durability, that 93°% has durability within 20% of the mean, and that less 
than 0.5% has durability 30% lower than the mean. 


TABLE II 


M is the over-all mean durability per unit thickness at all locations within the normal 
bend area; F is the fraction of the whole bend area which has durability within the values 
specified. 


Durability 


< 0.6M 

0.6M to 0.7M 
0.7M to 0.8M 
0.8M to0.9M 
0.9M to 1.0M 
1.0M to1.1M 
1.1Mto1.2M 
> 1.2M 





Rates of abrasion.—-Figure 5 shows isometric charts of rates of abrasion: 
(a) for dry abrasion of the whole thickness of the leather; (b) for wet abrasion, 
whole thickness; (c) for dry abrasion, corium only; and (d) for wet abrasion, 
corium only. Since the actual wear was measured for as much of the total 
thickness as possible, charts (a) and (b) might be expected to show better 
correlation with durabilities than (c) or (d) and especially with Fig. 3 where 
durabilities are in terms of unit thickness. (Since rates of abrasion were mea- 
sured in mm. per minute, they are equivalent to the reciprocals of durabilities, 
so high rates of abrasion are expected to correspond to low values of dura- 
bility, and vice versa.) 

The isometric charts of rates of abrasion are all generally similar to one an- 
other. Their patterns are also similar to that of Fig. 3, except near the back- 
bone-shoulder edge. Near the backbone the properties of the leather change 
very rapidly with displacements away from the backbone edge, and although 
both abrasion samples and samples for wear were cut right up to the backbone, 
the broader wear samples may have been less influenced by the abnormality of 
leather right along the backbone. 

The relationships between the wear and abrasion results are discussed more 
fully in the next section. 


Apart from the early work of Hart and Bowker (4) two other investigations 
relating abrasion resistance to location have been made by Wallace (5) and 
Simoncini (6), and it is of interest to see how their results compare with the 
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FIGURE 5.—Isometric charts of rates of abrasion (see text). 


present abrasion data. Attempts were made, therefore, to construct isometric 
charts from their published results. Presumably because his tests were not 
sufficiently numerous, Simoncini’s data do not seem to reveal any simple 
pattern. Wallace’s data appear better in this respect and are probably not 
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inconsistent with a pattern generally similar to Fig. 5 (a), but the resemblance 
is not a close one. 


CORRELATIONS BETWEEN RESULTS OF WEAR 
TRIALS AND ABRASION TESTS 


Correlations based on location mean values.—At each of 18 locations 
the durability was measured in various abrasion tests and in actual wear, and 
the means were in each case based on 17 tests on separate bends. The correla- 
tion coefficients of most interest are those for durabilities R, based on actual 
thickness losses (because abrasion is based on actual thickness losses) and 
abrasion durability for whole thicknesses. The other correlation coefficients 
relating R, values with abrasion durabilities of the corium and R; values with 
either abrasion durabilities of the whole thickness or of the corium were, how- 
ever, little different from the values which follow. For dry abrasion and the 
values R, derived from actual wear the correlation coefficient was + 0.651, and 
for wet abrasion and R, values it was + 0.833. The first coefficient differs 
significantly from zero at the 1% level of significance, and the second at the 
0.1% level. The second value is significantly higher than the first at the 19% 
level (Hotelling’s test), so wet abrasion correlates better than dry with actual 
wear, at any rate for such cool, damp weather as occurred during these wear 
trials. 


To illustrate the extent of the agreement between the wear trial and abra- 
sion data, scatter diagrams are shown in Fig. 6. 


It might be thought that, although the wet abrasion measurements give a 
better prediction of wear than the dry, a still better prediction could be ob- 
tained by using both sets of abrasion data. Calculation of the multiple re- 
gression equation, however, shows that this is not true. Inclusion of the dry 
abrasion results leads to no improvement and is not justified; evidently, what- 
ever information of value is implicit in the results of the dry abrasion tests is 
also implicit in the results for wet abrasion as well. 


Correlations based on results for single pairs.—The results just given 
show that abrasion measurements, particularly of wet abrasion resistance, can, 
in some circumstances at least, give moderately accurate predictions of dur- 
ability in wear. It is only fair to add, however, that the conditions in this ex- 
periment were favorable ones for at least three reasons: viz., 


(1) The leather used was an ordinary vegetable-tanned one without im- 
pregnants which might clog the abrasive. 


(2) The locations compared provided samples with a fairly wide range of 
durability and abrasion resistance. 
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FIGURE 6.— Regression of durability in actual wear on (a) dry and (>) wet abrasion re- 


sistance (whole thickness values). 


(3) The values correlated were themselves averages based on 17 samples 
and might therefore be expected to be substantially free from random 
errors, whether due to sample variation or to errors of measurement. * 


is is equally true of the American wear trial (1) in which relatively poor correlation between wear and 


1 resistance was found. 
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In view of the third reason, it may be informative to ask what correlation 
is found when single pairs of soles are compared in a wear trial and their rela- 
tive durabilities so obtained are correlated with the relative durabilities as- 
sessed by laboratory abrasion tests. In this case, random errors in the mea- 
surement of durability in wear and in the measurement of durability in abra- 
sion must be expected to reduce the correlation substantially. 


To test this, a table was constructed showing for each pair of soles worn, the 
value of each of the quantities: 


log R,, where R, is the measured durability ratio in wear, based on actual 
thickness losses; 

log S, where S is the ratio of abrasion resistances at the same locations 
(whole thickness, dry abrasion, min/mm); 


log 7, where T is the ratio of abrasion resistances (whole thickness, wet 
abrasion, min/mm). 


Calculations based on these values gave r,,.= + 0.127 (insignificant) and 1, 

0.325. Since these correlation coefhicients are based on 151 degrees of 
freedom, the latter value is significant at the 0.1% level, showing that some 
trace of the relationship between wear and abrasion resistance still subsists 
in these individual values. The correlation coefiicient, however, is much lower 
that that for the mean value of log R, at any location and the mean value of gq; 
this coeficient had the value + 0.833 (which happens to be the same as for 
the non-logarithmic values). It is evident that these single estimates of abra- 
sion resistance provide little information of what wear resistance will be found 
in a trial based on a single pair of soles. The present experiments do not show 
whether the errors arise mainly from poor estimates of wear or from poor es- 
timates of abrasion. 

If the results of single abrasion tests are of little value for predicting actual 
wear, means of several abrasion tests may still be useful, as the results given 
above indicate. In these circumstances, it is of interest to know how the cor- 
relation coefhcient between durability measured in abrasion and durability in 
wear depends upon the number » of abrasion tests on which the estimates of 
durability in abrasion are based. This was found as follows: For n = 1 the 


correlation coefficient was calculated between the mean wear durability at 


each location (based on all the wear data for actual thickness losses) and the 
durability in abrasion at these locations for whole thicknesses, and based on 
the measurements on one bend selected at random from the set of 17. This 
was repeated with 11 other bends selected at random, and the mean of the 12 
correlation coefiicients so calculated was found using Fisher’s z transform (7). 
Similarly, for n=3 a dozen correlation coefficients were calculated and aver- 
aged, each being based upon the complete wear data and the mean abrasion 
durability of 3 bends selected at random from the 17; similar calculations were 





500 WEAR AND ABRASION OF SOLE LEATHERS 


made for n=6. The mean correlation coefficients so obtained, together with 
the single values available for n=17, are shown in Table III*. 


TABLE III 


Mean correlation coefficients for the 18 locations between durability in actual wear and 
durability in abrasion, when durability in abrasion is estimated from nm abrasion tests on 
separate bends. 


Dry Abrasion Tests Wet Abrasion Tests 


0.352 616 
0.510 691 
0.593 729 
0.651 833 


Discussion.—Although the ultimate test of the validity of an abrasion 
test is to find how closely its results correlate with actual wear, a correlation 
coefficient less than unity does not necessarily indicate that the abrasion test 
measures some property or properties different from those measured by the 
wear trial; nor does a coefficient less than unity necessarily mean that the 
abrasion test is capable of improvement. Wear trials are themselves subject 
to errors of measurement due to changes of the gait or habits of the wearers 
and to similar causes, and such errors will tend to reduce the calculated cor- 
relation coefficient just as random errors of measurement of abrasion will do. 
Furthermore, because abrasion specimens and soles must be different pieces 
of leather, there are natural, inherent differences between them which again 
tend to reduce the correlation coeficient, however perfect the abrasion test 
may be in itself. 


To find how such sources of error limit the correlation coeficient we may 


arrange for two or more independent wear trials to be made on the leathers 
whose abrasion resistance is measured. This was done in the recent investiga- 
tion organized by the Physical Testing Commission (2). If the wear trials 
give a correlation coefficient r when they are compared with one another, it is 
unrealistic to hope that the comparison of either wear trial with the abrasion 
test will give a much higher coefficient, because this is a limit set by the vari- 
abilities of the leathers and of the wearers in the trial. In the Testing Com- 
mission’s experiments the wear trials gave four estimates of r, based on dif- 
ferent sets of soles and on independent trials made in England and Holland, 
each with two methods of measurement of the wear that had occurred. These 
values were +0.785, +0.891, +0.691, and +0.792. The values of r that can be 
obtained must depend on the range of durabilities of the leathers and the 


*The various correlations for n = 3 and nm = 6 are not independent estimates from an infinite population 
of possible values but are probably reasonable approximations to such estimates. 
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numbers of soles worn as well as upon factors such as the uniformity of wear 
given by the wearers to the soles they wear simultaneously. The range of dur- 
abilities in the Commission’s trials was about 2:1, and although there were 
only 12 soles of each leather, they were worn with reverse soling; it seems prob- 
able that this gives as accurate assessments as 17 soles without reverse soling, 
as in the present experiments, where the range of durabilities was also about 
2:1. Thus, the Commission’s trials suggest that, for experiments such as the 
present ones, the correlation coefficient is hardly likely to exceed about +0.8 
because of unavoidable errors such as those arising from sampling; the actual 
value for the wet abrasion tests, however, was +0.833, which suggests that, 
for this kind of leather at any rate, the abrasion test is a nearly perfect measure 
of durability in actual wear. 
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ABSTRACT 


A study was made to develop a more refined, objective, and reliable 
method for determining, on a continuing basis, the instant and lo- 
cation of leakage and the amount of moisture penetration and ab- 
sorption in leather footwear under dynamic conditions. A portable, 
8-circuit, moisture detector, incorporating an audible indicator 
signal, and a harness-type sensing element were developed. The 
construction of this detector and sensing element was based on the 
principle of electrical resistance and resultant changes in resistance 
activated by water penetration. The device was subjected to a series 


of dynamic test trials to determine its efficiency and applicability to 


field testing conditions, including wear by soldiers to evaluate the 
comparative water resistance qualities of Army leather combat boots 
with standard and direct-molded outsole construction. Based on 
these dynamic test trials, the instrument proved satisfactory and 
completely met the test objectives. 


one SX wt IQ mm 


INTRODUCTION 


The primary function of the military combat boot is to protect the feet of 
the wearer from natural hazards. Experience with the leather boot from 
World War I through the Korean war has shown that the greatest hazard to 
the wearer is the development of disabling foot diseases resulting from con- 
tinuous exposure to wetness and cold. The development of the rubber insulat- 
ed boot during the Korean war proved to be a partial solution to the problem 
in that it provides adequate protection from both cold and wetness; however, 


*This article is based upon material contained in Technical Report No. R-8, FEA MRS 59-7L, published by 
the OM R&E Field Evaluation Agency (6) 

tThe views or conclusions expressed in this article are those of the author They are not to be construed as 
necessarily reflecting the views or indorsement of the Department of Defense 
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it is suitable for wear only in areas of extreme cold. The water vapor 
permeability and flexibility of upper leather still make it highly desirable for 
use in military footwear. The porosity of leather which makes possible the de- 
sirable transmission of water vapor, however, also results in poor resistance to 
water penetration. 


In the last few years a great deal of progress has been made through the 
combined efforts of military and industrial research groups in the develop- 
ment of water resistance treatments for leathers. These recent developments 
have resulted in improved water resistance of glove leathers and boot upper 
leathers with no appreciable loss of flexibility or water vapor permeability (1). 


In previous tests of experimental boots incorporating some of the new water 
resistance treated upper leather (3, 5), it was found that the effectiveness of 
the treatments was greatly diminished by excessive leakage at the outsole 
fasten ng. The standard outsole construction method employs thread stitch- 
ing, nails, and cement to fasten the rubber outsole to the leather upper. This 
system is highly susceptible to leakage. Recent developments in the area of 
direct-molded sole footwear in which the rubber outsole is bonded directly to 
the leather upper have given new emphasis to the importance of water-resist- 
ant upper leathers. The new water resistance treatments together with the 
direct-molded outsole construction will undoubtedly contribute significantly 
to the improved water resistance of leather military footwear. Extensive 
laboratory and field tests will be required, however, before an improved water- 
resistant leather boot is finally developed. 

In the past, visual examination and subjective determinations have been 
used to evaluate the effectiveness of water-resistant footwear. Although these 
techniques were satisfactory for detecting gross differences, it was apparent 
that a more refined, objective, and reliable method would be required to 
evaluate the water resistance characteristics of end items of footwear incor- 
porating these latest developments. 


An investigation of the available methods for objectively determining the 
water resistance of leathers revealed several laboratory test methods (4) based 
on exposure of small samples of leather to water under pressure and relatively 
static conditions. Even these highly controlled methods, however, as viewed 
by Weir, Carter, Newman, and Kanagy (8), do not give a reliable measure of 
the water resistance characteristics of leather under conditions of actual use. 
These methods do not accurately simulate wear effects such as flexing and the 
“wicking action” of sockgear. None of these laboratory techniques, therefore, 
was considered adequate for evaluating the water resistance characteristics of 
leather footwear under conditions of actual wear. Consequently, this study 
was undertaken to determine a satisfactory method for reliably and accurately 


detecting leaks and measuring the moisture penetration and absorption of 


leather footwear under conditions of actual wear. 
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This study is presented with full cognizance of its limitations in scope and 


applicability to the industry. It is felt, however, that industry people who 
have devoted much of their time to the development of water-resistant leath- 
ers and laboratory techniques for testing them will be interested in the prob- 
lems confronting the military testing agencies in evaluating end items of foot- 
wear and the constant effort to improve field testing techniques. 


METHOD 


Survey of techniques.—A survey was made of the data and historical 
background on the subject of techniques employed to determine and measure 
the water-resistant properties of leather. Inquiry revealed that much of the 
recent work in this area has been accomplished by the Leather Section of The 
National Bureau of Standards (2), the Research Division of the United Shoe 
Machinery Corporation (4), and the Research and Development Branch, Of- 
fice of The Quartermaster General, U. S. Army (1). Most of this work was 
directed toward developing techniques for testing the liquid water resistance 
characteristics of small samples of treated leathers under controlled laboratory 
conditions. The earlier laboratory tests for waterproofness of leather, such as 
the column waterproofness test as described by Spiers (7) or immersion tests, 
were conducted under static conditions. These earlier test methods did not 
give a reliable measure of the waterproofness of shoe leather since they did not 
take into account the flexing action of leather during use. More recently, how- 
ever, laboratory test techniques such as the Maeser, Kersten, and Dow Corn- 
ing tests (4) subject the leather sample to flexing during exposure in an effort 
to simulate actual wear conditions. In an extensive research project sponsored 
by the Office of The Quartermaster General, Department of the Army, to 
develop water-resistant leathers, Cheronis (1) reported that of the available 
laboratory waterproofness tests the dynamic tests were superior to the static 
tests, but that even the best of these were inadequate for reliably predicting 
the performance of leathers under actual use conditions. 


Electrical resistance principle.— Although none of the laboratory test- 
ing devices appeared to be practicable for adoption in evaluating leather foot- 
wear, a detection principle, involving electrical resistance and resultant 
changes in resistance activated by water penetration, used in several of the 
laboratory-type testing devices was of interest. The electrical resistance 
principle as used in these devices consists of a single circuit with a conductor 
on the top and bottom of the leather sample being evaluated. The other ends 
of the circuit are attached to the two sides of an ohmmeter. When the under- 
neath side of the specimen is dry, the resistance of the circuit is very high. The 
instant water penetrates the item, the resistance of the circuit is greatly re- 
duced so that the change in resistance is reflected on the meter. A laboratory 
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detection system of this type was used in a series of experiments by Maeser 
and Lollar (4). The application of the electrical resistance principle of leak 
detection to field testing, however, involved three essential considerations: (a) 
portability, (b) simplicity of design and operation and (c) durability of the 
sens:ng element and its components. It was also necessary that the instrument 
be designed so that it could be conveniently carried or worn by a soldier wear- 
ing experimental footwear and that the signalling device be audible. 


Eight-circuit portable detector.—Based on the change in resistance 
principle, an experimental model, multicircuit, portable moisture detection 
device, designated Aquatek M 60-1, was designed and constructed. This de- 
tector incorporates an electronic oscillator circuit and provides 8 parallel cir- 
cuits with leads for connection to a sensing element. The detector was designed 


SPKR 


SPKR-3.2r Speaker 
C-.25mfd i0O0volt capacitor 
R-150,000r 1/2 watt resistor 
Vi-NPN Transistor type 2N233 
V2-PNP Transistor type 2N34 
B—! V2 volt Battery (Penlite size) 
Si thru S8-DPST-Slide switch 
S9-SPST-Slide switch 
SK:1& SK:2-Socket 8 pin 


FIGURE 1.—Oscillator circuit diagram to Aquatek leak detector. 
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on the principle that fabric materials decrease in resistance as moisture con- 
tent increases and that this change in resistance could be incorporated into 
the oscillator circuit. Any change in the grid resistance changes the grid volt- 
age, which in turn changes the flow of plate current. The changes in resistance, 
due to the presence of moisture, are indicated by an audible signal. A view of 
the Aquatek oscillator circuit diagram is shown in Fig. 1. The detecting in- 
strument is designed to be worn clipped to the trouser’s belt, measures 4’’ x 4’ 
x 2’’, and weighs only 18 ounces. 


Sensing element.— Development and testing of several different types of 
sensing elements for use in conjunction with the multicircuit detector were 
conducted concurrently with the design and construction of the Aquatek de- 
tector. 

The sensing elements were designed for wear inside leather combat boots. 
The problem was to design a sensing element with flexible leads from the de- 
tecting instrument to the foot and a wire circuit sensing system within the 
footwear which would remain intact during foot movement and be sufficiently 
durable for repeated test trials. 


Numerous experimental sensing elements were constructed and tested be- 
fore a satisfactory model was developed. The preliminary evaluations of the 
various experimental sensing elements were made without the use of a de- 
tector, since they were conducted only to determine the best locations and 
durability of the wire circuits. 

Preliminary water exposure trials were conducted to determine the loca- 
tions within the leather combat boot where water penetration is most likely 
to occur. These data were required for determining the critical locations on 
the foot for placement of the wire circuits. A group of soldiers wearing new 
combat boots and wool cushion sole socks waded in a concrete water trough 
filled with water to a height of 2 inches. The subjects were withdrawn at in- 
tervals, and their socks were examined for wet areas, which indicated pene- 


tration. The specific areas of penetration were recorded for each exposure 


trial. Based on these data a circuit pattern was designed, and an experimental 
sensing element was constructed. 


A series of preliminary trials was also conducted to evaluate the durability 
of the various experimental sensing elements. A criterion for adequate du- 
rability, based on the cost of materials and labor, was established as 36 tra- 
versals of the Footwear Testing Course of the Quartermaster Research and 
Engineering Field Evaluation Agency, or approximately 6 miles of wear before 
failure. A diagram of the Footwear Testing Course showing the various surface 
materials and obstacles incorporated in the design of the course is shown in 
Fig. 2. After every 5 traversals of the course, the experimental sensing ele- 
ments were inspected for broken wires by means of fluoroscopy and for short 
circuits by use of an ohmmeter. 





MEASUREMENT OF MOISTURE PENETRATION 


5% 


QUARTZITE STEPS &  ) 

SMOOTH DOUBLE YUMB- 

3" EDGE WALK i eT 
~ . 2 os 


ROUGH CONCRETE 
GRANITE CUBES 


LOOSE QUARTZITE 
EMERY EMBEDDED 
IN CONCRETE 
ADJUSTABLE TRACTION INCLINE 


CHIPPEL GRANITE \ 
LAVA ROCK * 
QUARTZITE EMBEDDED | 
IN CONCRETE 
SILICON CARBIDE 
EMBEDDED IN 
CONCRETE 
SMOOTH 
CONCRETE 


sano ‘| 


QUARTZITE & SMOOTH STEPS ' 
30° QUARTZITE TILTS 
"'° QUARTZITE STEPS @ SMOOTH DOUBLE JUMP 


FIGURE 2.—Footwear Testing Course. 


Sock system.—An experimental 2-layer sock system was designed for use 
with a detector unit and sensing elements. The first layer consisted of an im- 
permeable plastic sock worn immediately adjacent to the bare foot to provide 
a vapor barrier from the effects of perspiration. The second layer consisted of 
a cobalt chloride-treated cotton sock which was previously dry-cleaned to in- 
crease absorbency. 

Dry-cleaned socks were treated with a solution of cobalt chloride to facili- 
tate the detection of any wetted areas caused by water penetration. The 
socks were immersed in a 4°; aqueous solution of cobalt chloride (CoCl, .6H.0) 
until completely wet and then allowed to drain for several hours. They were 
then oven-dried at 150°F. until the pink color changed to blue. Higher tem- 
peratures could not be used, even though the rate of drying would be increased, 
because the sock fibers were weakened by excessive heat and tore readily. 


Water exposure course.—The earlier exploratory water exposure trials 
were conducted in a concrete wading trough 25 feet long. It was found, how- 
ever, that this type of exposure was not entirely satisfactory in that the top of 
the vamp was only occasionally exposed to water and that the manner of walk- 
ing affected the degree of exposure. Based on these preliminary findings it 
was determined that a different method of exposure, which would be similar 
to the effects of rainfall, would be more desirable. To create this effect without 
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subjecting the upper leg area or the entire body of the wearer to water, a spe- 
cial purpose Footwear Water Exposure Course was constructed. This course 
was designed so that the footwear was exposed to a controlled spray of water 
from a series of nozzles spaced at 54-inch intervals with 5 nozzles mounted on 
each side of a concrete walkway 30 feet long. Canvas windbreaks were con- 
structed along each side of the walkway to minimize the effect of varying wind 
direction and velocity on the water spray pattern. The water flow was control- 
led by the installation of a pressure gauge and by measuring the rate of water 
flow from each nozzle. The water flow was checked periodically to insure uni- 
formity of exposure during the test trials. Footprints were painted on the con- 
crete under each nozzle to insure that the subject placed his foot under the 
spray in as nearly the same position as possible during each traversal. A com- 
plete traversal of this course, from beginning to the end and return, subjected 
each boot to 10 flexes, or steps, under exposure to a spray of water. 


Another series of water exposure trials was conducted on the Water Ex- 
posure Course to compare the relative efficiency of the standard and experi- 
mental detection methods. The soldiers who participated in these trials were 
fitted with new, direct-molded sole, leather combat boots. The standard and 
experimental detection methods were evaluated using the cross-mated tech- 
nique; the boot and sock only were worn on one foot, and the sensing element, 
cobalt chloride-treated sock, and plastic sock were worn on the other foot. 


Detection procedure.—The procedure for use of the standard detection 
method consisted of (1) instructing the subject to raise his right hand when he 
could detect dampness by sense of feel and (2) withdrawing the subject from 
exposure at specified time intervals and examining the sockgear for the pres- 
ence and location of moisture indicating leakage. Under the experimental 
method, the subject was instructed to (1) raise his left hand when the audible 
detector alarm sounded indicating a leak in one or more circuits; (2) deter- 
mine the circuit and thus the location of the leak; (3) call out the number of 
the active circuit to the observer; (4) switch the active circuit to off position; 
and (5) at the end of each successive traversal check the remaining circuits 
(locations) and inform the observer of additional leaks when they occurred. 


Water exposure trials were also conducted employing the experimental de- 
tection method to compare the water resistance properties of direct-molded 
sole combat boots with water-resistant silicone-treated upper leather with 


direct-molded sole combat boots with standard untreated chrome-tanned up- 


per leather. These comparisons, however, were made primarily to evaluate 
the detection method rather than the particular items of footwear. 
Prior to each series of test trials the boots and sockgear to be used were in- 


spected for obvious defects, and all defective items were excluded from the 
trials. 
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Quantitative measure of water penetration and absorption.—|n 
all of the water exposure trials the boots, sensing element, and sockgear were 
weighed, and the weights were recorded in grams immediately preceding the 
trial. Each of these components was again weighed after exposure. The weight 
gain of the boots was taken as a measure of moisture absorption, and the 
weight gain of the sockgear was taken as a measure of water penetration. Boot 
laces were removed prior to each weighing, so that any increase in weight re- 
flected absorption by the boots only. 


RESULTS 


The results of the water exposure trials using the concrete wading trough 
showed that the primary areas of water penetration in the Army standard 
leather combat boot are the top of the vamp at the flex crease and the top of 
the toe at the toe cap stitching. Other prominent leak areas were the inseam 
at the sides of the sole and the heel seat. A summary of the results of these 
trials is shown in Table I. Based on these data it was determined that a mini- 
mum of two separate sensing circuits should be provided for each foot to cover 
the top of the foot in the vamp and toe areas and, if possible, to include two 
additional circuits on each foot to cover the inseam and heel areas. 


TABLE | 
FREQUENCY OF WATER PENETRATION AS TO LOCATION AND 
INSPECTION INTERVALS 


(18 Pairs of Standard Combat Boots) 


Inspection Intervals 


Locations of Penetration* ) II (10 min III (15 min.) Total 


Vamp at flex crease 19 
Toe — at toe cap stitch 16 
Heel seat 11 
Inseam — right and left side 
Other — upper, tongue, etc. 


Total 


*In many instances penetration occurred in two or more locations simultaneously. 


The development of a satisfactorily durable sensing element for wear inside 
of combat boots, based on the criterion of 36 traversals of the Foot-wear Test- 


ing Course before failure was the most difficult problem encountered during 


the study. Thirteen different model sensing elements were designed and 
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evaluated before a satisfactory model was developed. The performance of the 
experimental model sensing elements in progressive stages of development, in- 
cluding the variations of base fabric and circuit wire used, is shown in Table II. 


TABLE II 


PERFORMANCE RECORD OF EXPERIMENTAL MULTICIRCUI 
SENSING ELEMENTS IN PROGRESSIVE STAGES OF DEVELOPMENT 


Non-Insulated Wire Durability Record 


Experimental Average Average 
Model No Base Fabric Material Strand Gauge Traversals No. Miles 


Wool Ski Sock Copper Single 30 
Wool Ski Sock Copper Single 28 
Wool Cushion Sole Copper Single 30 
100° Cotton Copper Single 28 
100% Cotton Copper 7 28 
100°% Cotton Constantan 7 28 
Wool Cushion Sole Sock Copper 7 28 
Wool Cushion Sole Sock No. 41 Nichrome*, 26 T.P.I. 
270 denier Fortisan core 
Wool Cushion Sole Sock Alkathol, 50 P.T.I. on a 


270 denier Fortisan core 


ne wre 


~ 
He eww hr w 


Harness, 6 oz. Cotton Copper 7 
Broadcloth 

Harness, 8 oz. Cotton Constantan 7 28 
Sateen 

Harness, 8.5 oz. Cotton Copper 28 
Sateen 

Harness, 8.5 oz. Cotton Braided copper shielding and 
Sateen bonding cable, 1/16’ O.D. 


*Corrosive-resistant alloy. 


tDriver-Harris corrosive-resistant alloy, annealed 


Various combinations of fabric and wire were used in the construction of the 
experimental sensing elements, which were subjected to extensive durability 
tests on the Footwear Course. Copper and constantan wire in single and 
stranded types ranging from 20- to 30-gauge were hand-woven into wool, 
cotton, and wool-cotton blended socks. A maximum of 28 traversals, or ap- 
proximately 5 miles of wear, was achieved with cotton socks and a hand- 
woven circuit of 7-strand, 28-gauge constantan wire. Breaks and short cir- 
cuits developed as a result of kinking of the circuit wires. This kinking was 
caused by the difference between the elastic recovery properties of the knitted 
socks and the wire. The socks alternately stretched and recovered with each 
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step, whereas the wire stretched only slightly but did not recover at all, re- 
sulting in kinking. 

In an effort to eliminate the kinking of the circuit wire a different construc- 
tion technique was used. In lieu of hand weaving, the socks were cut open so 
that they could be flattened in pattern form and the wire circuit was sewn into 
the socks with a sewing machine. Number 41 Nichrome wire wound 26 T.P.I. 
on a 270-denier Fortisan core was used in the circuits of these socks. The 
smaller-gauge Nichrome wire, which was selected for its flexibility, rust re- 
sistance, and adaptability to machine sewing, broke after an average of only 
two traversals of the testing course. This same machine-sewed technique was 
used with Alkathol resistance alloy wire wound 50 T.P.I. on a 270-denier 
Fortisan core in an effort to improve the durability of the circuit. This wire 
broke after an average of six traversals of the course, however, and this ma- 
chine-sewed method was abandoned. 

The problem of elasticity of the knitted socks resulting in kinking of the 
circuit wire was finally overcome by constructing a one-piece foot harness of 
woven 6-ounce cotton broadcloth. Wire circuits of 7-strand, 28-gauge copper 
wire were hand-stitched by tacking the wires at 14-inch intervals to the base 
fabric in a circular pattern. This was the first model sensing element which 
exceeded the established durability criterion. Although this model was worn 
for an average of 42 traversals of the testing course before the wire circuit 
broke, short circuits occurred frequently as a result of the parallel wires shift- 
ing and making contact during wear. This shifting of the circuit wires and the 
resulting short circuits were eliminated by tacking the wire to a woven base 
fabric with an electric sewing machine using a zigzag stitch. 


The most durable and functionally acceptable model sensing element is a 
foot harness made of 8.5-ounce cotton sateen with 4 separate circuits of 1/16- 
inch O.D. braided copper shielding and bonding cable machine-stitched to the 
outside of the harness fabric. The circuit wire is attached to this harness with 
an electric sewing machine utilizing an all-purpose foot attachment and a 
zigzag stitch spaced at 50 stitches per inch. The circuit pattern for this model 
is designed so that the wires are perpendicular to the length of the foot, there- 
by minimizing the flexing action of the wire circuits when worn. This finally 
developed model remained intact and operated efficiently for an average of 72 
traversals, or 12 miles of wear, on the Footwear Testing Course. A view of the 
perfected model experimental sensing element is shown in Fig. 3. 


The results of the first series of test trials conducted on the Footwear Water 
Exposure Course using new, polished, standard leather combat boots and the 
newly developed experimental detection method are shown in Table III. 
These trials were conducted primarily to evaluate the adequacy and com- 
patibility of the various components of the experimental detection system. 


The ewly developed harness-type sensing element, with its two-layer sock 
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FIGURE 3.—Model No. 13 harness-type sensing element of 8.5-ounce cotton sateen base 
fabric with parallel circuits. 


system, and the 8-circuit Aquatek detector were used in these trials. Through- 
out these trials, all experimental detection components functioned properly, 
and there were no equipment failures. The results of these trials also showed 
that water penetrated the standard combat boots after an average of 2.9 tra- 


versals of the exposure course. The weight data obtained during these trials 





MEASUREMENT OF MOISTURE PENETRATION 


TABLE III 


RESULTS OF WATER EXPOSURE TRIALS USING THE EXPERIMENTAL 
DETECTION METHOD ONLY 


Standard U.S. Army Leather Combat Boots, Polished and Shined 


Weight Gain 
as Measure of No. 
Absorption Traversals Locations 
Footgear Worn Before After and to First of 
R—Right L—Left Wear* Wear Penetration Penetrationt Penetration} 


Weights (grams) 


R — Boot 884 890 
Har-Sock 153 158 


Inseam, Vamp 


L — Boot 916 920 
Har-Sock 165 167 


Inseam 


R — Boot 880 881 
Har-Sock 163 165 


L. — Boot 890 


Inseam, Vamp 


915 § Inseam 


Har-Sock 


R -— Boot 
Har-Sock 

L — Boot 
Har-Sock 


R - Boot 
Har-Sock 

L. — Boot 
Har-Sock 


R — Boot 
Har-Sock 

L - Boot 
Har-Sock 


154 


910 
159 
914 

161 164 
980 1000 
112 141 


999 1015 
157 161 


985 1000 
162 171 
970 999 
170 175 


*Weights varied according to boot size. 
tOne traversal is equivalent to 10 steps or flexes. 


tin some instances penetration occured in two locations simultaneously. 


Inseam 


Inseam 


Inseam 


Inseam 


Vamp 


, Vamp 


, Vamp 


show that an average of 12.1 grams of moisture was absorbed by leather boots, 
while an average of 5.3 grams of moisture penetrated the boots and was ab- 
sorbed by the harness and sock system. 


The second series of water exposure trials was conducted to compare the 
efficiency of the experimental and standard detection methods. A group of 
soldiers fitted with new, unpolished, experimental U.S. Army direct-molded 
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TABLE IV 
COMPARISON OF EXPERIMENTAL AND STANDARD DETECTION METHODS 


Experimental U.S. Army, DMS Boots, Unpolished 


Weight Gain No. Tra- 
Footgear Weights (grams 1s Measure versals 
Dete Worn of Absorp- to First Location 
tion R—Right Before After tion and Pene of 
Method L—Left Wear* Wear Penetration trationt Penetrations} 


Exp. R — Boot 1135 1139 : Vamp, Toe 
Har-Sock 159 165 


L. — Boot 1160 1169 E Vamp, Toe 
Std. Sock 48 61 


L. — Boot 1160 1163 : Sole Bond, 
Har-Sock 160 163 Vamp 


R — Boot 1135 1141 : Vamp 
Std. Sock 47 51 


R — Boot 885 900 ; Sole Bond, 
Har-Sock 136 180 Vamp 


L. — Boot 840 860 ; Sole Bond, 
Std. Sock 25 40 ; Vamp 


L — Boot 4! 7 2! : Vamp, Toe 
Har-Sock 


R - Boot e 3, Sole Bond, 
Std. Sock 25 15 Vamp 


R — Boot 84: : 3.3 Vamp 
Har-Sock 


L — Boot 5: ’ a Sole Bond, 
Std. Sock Vamp 


*Weights varied according to boot size. 
fOne traversal is equivalent to 10 steps or flexes 
tIn some instances penetration occured in two locations simultaneously 


sole boots and wearing the experimental detection system on one foot and the 
standard sockgear on the other foot traversed the Footwear Water Exposure 
Course. The results of these comparative trials are shown in Table IV. Using 
the experimental detection system, leaks were detected in the direct-molded 
sole boots after an average of two traversals of the course, whereas with the 
standard method the boots were worn for an average of 3.5 traversals before 


penetration was detected. Based on the difference between the “‘before wear’”’ 
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and “after wear” weights, the DMS boots absorbed an average of 14.7 grams 
of moisture, and an average of 7.6 grams of moisture penetrated the boots and 
was absorbed by the sockgear. These averages are taken of the weight data 
for the entire sample regardless of the detection method used. 


TABLE V 


COMPARISON OF WATER RESISTANCE OF TREATED INSULATED BOOTS 
AND UNTREATED DMS COMBAT BOOTS USING THE EXPERIMENTAL DE- 
rECTION METHOD ONLY 


Weight Gain 
Weight (grams as Measure of No. 
Absorption Traversals Locations 
Footgear Worn Before After and to First of 
R—Right L—Left Wear* Wear Penetration Penetrationt Penetrationt 


Rk — Untreated ** 980 1110 130 § .! Sole Bond, 
Har-Sock 164 265 101 Heel 


L. — Untreated ** 1028 1065 : Toe, Heel 
Har-Sock 156 165 


Rk -— Treated 879 900 
Har-Sock 164 176 


‘amp, Toe 


lL. — Treated 891 893 
Har-Sock 165 171 


amp 


Rk — Untreated 940 8 , amp 
Har-Sock 


lL. — Untreated k ‘amp 
Har-Sox k 

R — Treated 899 
Har-Sock 159 


amp 


L. — Treated 876 ‘amp 
Har-Sock 170 


R -— Untreated ** 1033 Sole Bond, 
Har-Sock 169 ‘ Toe 


L — Untreated ** 990 : Heel 
Har-Sock 161 


R — Treated 889 
7 


Toe 


Har-Sox k 172 


L - Treated 879 


Har-Sock 163 


Vamp, Toe 


*Weights varied according to boot size 
tOne traversal is equivalent to 10 steps or flexes 


tIn some instances penetration occured in two locations simultaneously. 
** Polished 
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Additional water exposure trials were conducted in which the experimental 
detection method was used to evaluate the comparative water resistance of in- 
sulated DMS boots with water-resistant, silicone-treated upper leather and a 
plain toe and DMS boots with standard untreated, chrome-tanned upper 
leather and a toe cap. The results of these trials are shown in Table V. The 
treated boots were worn for an average of 45.9 traversals before water pene- 


tration occurred, and the untreated boots were worn for an average of only 
4.5 traversals before penetration. Two pairs of the new untreated boots were 
polished and shined before exposure, and one pair was not. The polished boots 
were worn for an average of 6.1 traversals before penetration, whereas the un- 
polished boots were worn for an average of only 1.3 traversals before penetra- 
tion. The untreated boots absorbed an average of 36.3 grams of moisture, and 
an average of 28.0 grams penetrated the untreated boots and was absorbed by 
the sockgear. The treated boots absorbed an average of 15.2 grams of mois- 
ture, and an average of only 5.2 grams penetrated the treated boots. 

It was found that the standard boots leaked after an average of two tra- 
versals and that the DMS boots leaked after an average of only 2.9 traversals. 
It was anticipated that the elimination of the outsole stitching in the DMS 
boots would substantially increase the water resistance of the boots; however, 
penetration still occurred in the area of the sole bond, outsole-to-upper bond, 
of the DMS boots. Upon close inspection of the DMS boots it was found that 
there were small cracks and cuts in the leather at the “feather line” of many of 
these boots, which may have been caused by the heat of the mold, or by care- 
less trimming of the rubber outsole, or both. The frequency of water pene- 
tration through the toe cap stitching and the vamp of the DMS boots is similar 
to that of the standard boots. The design and construction of the uppers of 
the two types of boots are identical. The two pairs, or four individual un- 
treated DMS boots, which were polished and shined before exposure were 
worn for an average of 6.1 traversals before penetration, whereas the one pair, 
or two individual untreated DMS boots, which was new and unpolished was 
worn for an average of only 1.3 traversals before penetration. Results of 
previous trials with unpolished and untreated DMS boots showed that pene- 
tration occurred in these boots after an average of two traversals, with a range 
of from one to three traversals. Although the test sample is small, these data 
indicate that polishing improves the initial water resistance of new boots. 


CONCLUSIONS 


a. The experimental moisture detection method, incorporating the newly 
developed 8-circuit, Aquatek, portable leak detector, wired harness-type sens- 
ing element, and the two-layer cobalt-chloride-plastic sock system, is satis- 
factory and superior to the standard subjective method for determining the 
instant and location of moisture penetration of leather footwear. 
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b. The experimental moisture detection system is functionally suitable and 
economically feasible for use under dynamic, field test conditions. 


c. The determination of the amount of moisture penetration and absorp- 
tion by weight gain is a satisfactory method for evaluating these characteris- 
tics of footwear items under field test conditions. 


d. The experimental detection system is easy to use and causes no dis- 
comfort to the wearer. 
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WATER SOLUBLES DETERMINATION 


FACTORS INFLUENCING WATER SOLUBLES 
DETERMINATION 


Lester M. Wuitrmor_e and GeorcE V. DownINncG 


Leas & McVitty, Inc., 


Salem, Va. 


ABSTRACT 


In 1942 the ALCA Committee on Water Solubles in Leather, with 
L. M. Whitmore as chairman, published a summary of the work done 
by the committee (1), but the actual data upon which the report was 
made have never been published. Believing that this committee work 
should be published, the authors present here the detailed report of 
the work which led to the adoption of present methods B1 and B8. 


a SE mcm RE na 


INTRODUCTION 


The work of the Cuthburt committee (2) was the basis for the adoption of 
the Wiley mill for the preparation of the leather sample for analysis but left 
in doubt the question of the proper temperature of extraction and the neces- 
sity for digestion of the sample with water before extraction. Our later com- 
mittee work clarified these points and showed the need for specific size limits 
to the glass extractor used. 


EXPERIMENTAL 


Large samples of rough shoulders, rough bends, and rolled bends were pre- 
pared and divided into 8 lots, 4 from each type of leather. These were pre- 
pared on a Wiley mill and on 3 saws, each in a different laboratory. All ground 
samples were returned to the authors’ laboratory for examination and de- 
termination of water solubles. 

Each of the prepared samples was tested for fineness by “fanning” through 
the Wiley mill with the rotor blades set back so that no cutting would occur. 
The screen sizes were reduced after each fanning, starting with the 4-mm. 
screen, then using the 2-mm, the l-mm, and the 14-mm. screens. The mate- 
rial remaining on each screen was weighed, and that which went through the 
14-mm. screen also. The results of this fineness of preparation test is given 


in Table I. 
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It is unfortunate that the work did not show a replicate of the Wiley mill 
preparation, to illustrate the greater uniformity of the prepared sample by 
that method, but the above data do show the wide variation in the sawed 
samples. 

The samples were recombined after the screening and thoroughly mixed, 
and water solubles were determined at 35°C. and at 50°C. The latter was the 
official extraction temperature at that time. 

The effect of increased temperature and the difference in the fineness of 
preparation is evident in Table II. 

The committee also studied the effect of soaking or digesting the sample 
before extracting and found that with the finer and more uniform preparation 
of the Wiley mill, this was not necessary. Results are shown in Table III. The 
effect of the diameter of the extraction tube was studied at the same time,using 
the Reed-Churchill glass extractor tube with diameters of 4.35 and 2.60 cm., 
and 35°C. as extraction temperature. These results are shown in Table IV. 


TABLE Ill 


EFFECT OF PRE-SOAKING ON THE WATER-SOLUBLE 
MATERIAL OF LEATHER 


WATER SOLUBLES 


SOAKING CONDITIONS Shoulders 3ends Bellies Bend Butts 
Time Temp 


None 
1 hr. 
1 hr. 
1 hr. 

hr. 
1 hr. 
1 hr. 
18 hr 


18 hr. 


Results are the average of two determinations. 

MI. soak water per gram of leather weight was 16. 

Grams of leather weight to extractor tube cross section in c1 
Inside diameter of the extraction tube was 4.35 cm. 


Similar data supplied to the committee chairman by Dean Williams also 
showed that no soaking was necessary before extraction with the Wiley mill 
preparation. Williams used two diameters of extractor and different weights 
of leather and time of soaking before extraction. His results are shown in 


Table V 
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TABLE IV 


EFFECT OF THE SIZE OF EXTRACTOR ON THE WATER-SOLUBLE 
MATTER OF LEATHER 


SOAKING CONDITIONS SIZE OF EXTRACTOR TUBE WATER SOLUBLES 


Ratio of 
Internal Leather Wat. Average of 2 
Soak Water Diam. of to Tube determinations 
to Lea. Wt Tube Cross Section 
ml/g cm. g/cm2 Bellies Bend Butts 


none 01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
02 
03 
82 
82 
01 
02 


.74 14.47 
.63 14.63 
93 14.62 
77 15.02 
.82 15.01 
41 14.70 
45 15.12 
14.53 
35 15. 
14 
15. 
16. 
‘S.3 
15. 
14. 
16. 


1 hr. 
1 hr. 
1 hr. 
1 hr. 
18 hrs. 
18 hrs. 
44 hrs. 
44 hrs. 
1 hr. 
1 hr. 
1 hr. 
1 hr. 
1 hr. 


none 
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none 


4-mm. Wiley mill preparation on all samples. 
35° for both soak and extraction. 


TABLE V 
WATER SOLUBLES EXPERIMENT. WILEY MILL PREPARATION 


Leather No 46-Hr. 1-Hr 2-Hr. Overnight 
to Volume, g Soaking Soak Soak Soak Soak 


Soaking at 20°C. Extraction at 35°C. 


4.6 cm. 15 g/l 
4.6 cm. 30 g/21 
4.0 cm. 15 g/l 


Soaking at 35°C. Extraction at 35°C. 


$.6 cm. I5g 
4.6 cm. 30 g 
4.0 cm. i5¢g 
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COMMENTS BY THE COMMITTEE MEMBERS 


The “overnight at room temperature” is very indefinite and unsatisfactory. 
Soak water is part of the standard volume of water used for extraction. When 
the sample is soaked at temperatures lower than extraction temperatures, the 
results seem lower than with no soak at all. This would seem logical, since 
when the soak water is used, there is actually less volume of water used at ex- 
traction temperature. Tests on relative volumes of soak water at extraction 
temperatures indicate that the larger volumes give somewhat higher extrac- 
tion. If soaking were at temperatures lower than extraction temperatures, the 
opposite could well be the case. Results showed that extractions were lower 
after soaking over the week end and in some cases overnight than they were 
without soaking, and this was thought to be due to some loss in water solubles 
by fermentation. 


SUMMARY 


The report of the committee recommended the elimination of the prelimin- 
ary soaking period before water extraction because the data obtained indicated 
that this soaking period was an additional source of error without contributing 
to the accuracy of the method. If this period were to be retained, it would have 
been necessary to specify the exact time, method, and temperature of soaking, 
as well as the ratio of soak water to leather weight due to the purely empirical 
nature of the water solubles determination. Data obtained showed that the 
amount of sample and the diameter of the extraction tube were definite factors 
in the extraction and that it would be necessary to specify both these details 
in the method. A 15-gram sample was considered ample, and as so many lab- 
oratories already had the Reed-Churchill type of glass extractor, it was 
thought best to standardize on these within the limits noted. With these re- 
visions, the proposed method for preparation of sample and determination of 
water solubles was essentially the same as present methods BI and B8. 
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LIFE LINES 


Brief Biographies of Our Contributors 


GeorceE V. Downincé received his B.S. from Haverford College in 1914 and 
his M.A. in 1921 from the same college. He attended Pratt Institute in 1915 
on a Tanners’ Council scholarship in Applied Leather Chemistry. He was em- 
ployed by J. E. Rhoads & Sons, Wilmington, Delaware, from 1912 to 1917. 
Since 1921 he has been chief chemist for Leas & McVitty, Inc., at Salem, Vir- 
ginia. He is a Life Member of ALCA. 


Mrs. Murret Mivar received her B.S. degree in Physics from London 
University in 1947. She has been with the British Leather Manufacturers’ Re- 
search Association since 1957, working on water proofness development, phy- 


sical testing, and wear trials of leather. 


RonaLp G. Mitton was elected as a Rhodes Scholar after graduating with a 
B.S. degree at Adelaide University (South Australia). Subsequently he ob- 
tained the M.S. degree of Adelaide and the D. Phil. degree of Oxford Uni- 
versity (England) for research in physics. His connection with leather tech- 
nology began when he became a member of the staff of The British Boot and 
Shoe Research Association in 1942. Since 1946 he has been Senior Physicist at 
the British Leather Manufacturers’ Research Association. He was President 
of the Society of Leather Trades’ Chemists 1955-57. Since 1948 he has been 
Chairman of the $.L.T.C. Physical Testing Committee, and since 1955 Chair- 


man of the Physical Testing Commission of I.U.L.C.S. 


Dr. F. R. Morcan has been a Senior Scientific Officer with the British 
Leather Manufacturers’ Research Association since 1953. He was educated at 
Southampton University and London University. From the latter he has re- 
ceived a Bachelor of Science degree in physics and pure and applied mathe- 


matics, a Bachelor of Science special degree in physics, and a Doctor of Phil- 


osophy degree. Dr. Morgan has worked on several applied research topics 


such as the development of laboratory test methods and improving the water 


resistance of upper leather. 
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James C. Perkins, Jr., Supervisory Leather Technologist of the U. S. 


Army Quartermaster Research and Engineering Field Evaluation Agency, 


Fort Lee, Virginia, is a native of Petersburg, Virginia. After graduation from 
high school he spent two years in the U. S. Army. Upon discharge from the 
Army in 1948 he entered Lynchburg College, Lynchburg, Virginia, where he 
received his Bachelor’s Degree in Psychology in 1951. Immediately upon 
graduation he was recalled to active duty and served another year in the Army 
during the Korean war. Mr. Perkins joined the Quartermaster Research and 
Engineering Field Evaluation Agency in 1953 as a technologist in the Footwear 
and Handwear Branch of the Products Testing Division. He served in this 
capacity until 1958 when he became supervisor of all footwear, handwear, and 
leather products testing at the Agency. During his tenure with Field Evalua- 
tion Agency he has conducted a series of methods research studies which have 
resulted in the development of new and improved testing techniques, several 


of which have been adopted as standard testing methods. 


Lester M. Wuirmore received his B. S. from the University of Wisconsin 
in 1916 and his M. S. in Biochemistry in 1917. He organized the leather chem- 
ical laboratory at the Bureau of Standards in 1917 and remained there until 
1919, when he joined Leas & McVitty, Inc. as Chemist. At present he is Gen- 


eral Superintendent of the latter plant. He is also a Life Member of ALCA. 





ALCA NEWS 


ALCA NEWS 


Proceedings, Reports, Notices, and News 


of the 
AMERICAN LEATHER CHEMISTS ASSOCIATION 


OFFICERS 


President—Revusen G. Henricu, Hiteman Leather Company, West Winfield, New York 


President-Elect—Rosert Stuspines, Milwau-  Secretary-Treasurer—Frep O’FLAHERTY, De- 
kee School of Engineering, Milwaukee, partment of Leather Research, University 
Wisconsin of Cincinnati, Cincinnati 21, Ohio 


Council 


Frank A. Epmonps, Cyanamid of Canada Haroup Y. MILuier, Seton Leather Company, 
Limited, 5550 Royalmount Avenue, Town 62 Verona Avenue, Newark, 
of Mount Royal, Que., Canada New Jersey 


Ropert M. Loitiar, Armour Leather Com- Etwoop E. Presitey, Eagle-Ottawa Leather 
pany, Div. of Armour and Company, 401 Company, Grand Haven, Michigan 
North Wabash Avenue, Chicago, Illinois 


Hersert A. Terreavit, SSUL Laboratory, 
A. C. Lawrence Leather Company, 
Peabody, Massachusetts 


PAST PRESIDENTS 


G. A. Kerr, W. H. Teas, H. C. Reep, J. H. Yocum, F. H. Smaui, H. T. Witson, J. H. Russewy, 
F. P. Verrcu, W. K. Atsop, L. E. Levi, C. R. Operretyt, R. W. Grirrira, C. C. Smoot, III, 
J. S. Rogers, Luoyp Bauprerston, J. A. Witson, R. W. Frey, G. D. McLaucaum, Frep 
O’Fianerty, A. C. Ortamann, H. B. Merritt, V. J. Miesnex, J. H. Hicgnpercer, Dean 
Wituams, T. F. Opertanper, A. H. Winuerm, R. M. Koprpennoerer, H. G. Tur.ey, 
EK. S. Furyn, E. B. Toorstensen, M. MarEser. 





During the months of September and October of this year the Editor-in- 
Chief will be away from his office. The Associate Editor, Dr. Thomas C. 
Thorstensen, will assume the duties of the Editor-in-Chief during that period. 
All manuscripts and correspondence pertaining to manuscripts should be 
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Obituary 
JULIUS F. W. PFANNMULLER 


Dr. Julius F. W. Pfannmuller after a brief illness died on July 3, 
1961, at his home in Plainfield, New Jersey. 

He was born in Munich, Germany, on November 22, 1889. At 
the Technical University in Munich, he received the degree of Dipl. 
Ing. in 1912. Pfannmuller served in the German army during World 
War | from 1914 to 1918, rising from private to line officer; was twice 
wounded; and was awarded the Iron Cross. After 1918 Julius com- 
pleted his advanced studies and received the degree of Dr. Ingenieur 
summa cum laude. After five years with the Agfa Company he came 
to the United States in 1924 and began his career with the Waller- 
stein Company. He was a member of the American Leather Chem- 
ists Association, the American Chemical Society, and the New York 
Academy of Science. 

Dr. Pfannmuller was identified with the subject of enzymes, a 
major activity of the Wallerstein Company, not only in research and 
development but also in manufacturing and product improvement. 
He made improvements in enzymes used in the brewing industry for 
the chill-proofing of beer. He was a pioneer in the development of 
industrial bacterial enzymes in the United States for textile desizing; 
enzyme-modified starches for the paper industry; food products, e.g., 
the removal of starch in cocoa products and enzyme-modified sugar 
syrups in candy manufacturing. Later came the development of 
fungal enzymes for the production of corn syrups and in bread mak- 
ing. The antibiotics Tyrothricin and Gramicidin were made avail- 
able commercially by the production and purification processes de- 
veloped by Dr. Pfannmuller. 

To us in the leather industry Pfannmuller was well known for his 
development, beginning in 1927 to 1930, of bacterial enzymes for 
bating and unhairing. In this connection he promoted the use of 
antiseptics for controlling these processes and also in soaking and 
chrome tanning. He was actually interested in this project right up 
to the end. In 1935 he introduced the use of sodium dithionite as an 
unhairing accelerator. 

Pfannmuller had a particular affection for the leather industry and 
recognized the unusual difficulties of the problems in this industry 
and made many friends among the tanners. He was invited to con- 
tribute the chapter on Bating in the recent A.C.S. Monograph #134, 
“The Chemistry and Technology of Leather,” Volume | — a com- 
prehensive chapter of 39 pages. 

Pfannmuller was a regular attendant at our annual meetings and 
frequently entered into discussions on research concerning enzymes, 
unhairing, bating, hide and skin damage, and liquor preservation. He 
enjoyed discussing these problems with a group of friends in the 
evening, and the writer remembers many enjoyable talks on our 
mutual problems. 

Dr. Julius Pfannmuller was a fine example of the older European 
type of scientist — conscientious, hard working, a meticulous worker, 
well grounded in theory and with the inner flame for scientific truth 
alas, a type all too rare today in the United States leather industry. 
He will be missed but warmly remembered by the leather chemists, 
tanners, and the American Leather Chemists Association. 


H. G. Turley 
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Factors Affecting the Amount of Liquid Held in a Fiber Bundle 
hy Interfiber Capillarity. J. R. Kuppers. Textile Research J., 31, 490-92 
(1961) .—The amount of liquid held in a fiber bundle by interfiber capillarity 
will depend upon the liquid-fiber contact angle, the radius of the fiber, and 
the radius of curvature of the liquid-air interface. If the fibers are constrained 
so that the surface tension of the liquid is insufficient to draw fibers into 
contact at all points, thereby leaving gaps between parallel fibers, a fourth 
variable, the distance of fiber separation, will become important. This problem 
is treated mathematically. It can be concluded that as an ideal close-packed 
fiber arrangement is distorted so that the average value of fiber separation 
along the bundle increases, the initial effect is an increase in the volume of 


liquid retained. C.L.D. 


Sulfur Content of Wool Keratin. C. Earland. Textile Research J., 31, 
192-93 (1961).—The Schéniger method for determining sulfur in organic 
compounds (Mikrochim. Acta, 1956, 869) is recommended for determining 
sulfur in keratin. The cystine and methionine contents agree with the sulfur 
content, as determined by this method, within 3%. CLD. 


Influence of Atmospheric Oxidation on Supercontraction of Wool 
Fibers Reduced with Thioglycollic Acid. O. A. Swanepoel. Nature, 190, 
626-27 (1961).—The rate of supercontraction of a keratin fiber is progressively 
enhanced by chemical treatment, such as reduction with thioglycollic acid, 
that results in the breakdown of the disulfide cross-linkages in the fiber. The 
maximum supercontraction value is, however, not creatly affected by such 
treatment. Fleece of 64’s Merino wool was reduced with thioglycollic acid, 
and supercontracted in LiBr solution at 90°C. immediately after reduction, 
and 4, 10, and 26 days after reduction. Progressive elongation of the fiber 
tested immediately after reduction took place after an initial rapid contraction; 
this elongation was a result of partial solution of the fiber. As the fiber was 
progressively exposed to atmospheric oxidation, the extent of partial solution 
decreased until final contraction values were eventually obtained correspond- 
ing to positive contraction. This behavior is probably indicative of the restora- 
tion, through atmospheric oxidation, of the disulfide network that is mainly 


responsible for keratin stability. C.L.D. 


The Influence of Temperature on the Ratio of Tannin to Non- 
tannin in Vegetable Tan Liquors and on Their Particle Size. E. Heide- 
mann and H. Krdll. Das Leder, 12, 49-54 (1961).—It was known that warm, 
hot-pit liquors exhaust more rapidly than cool liquors. It was found that this 
also holds for weak (1°-4° Bé) liquors and that the spent liquors from a warm 
tannage had a higher purity than those from the cool tannage. To further study 
the tannin-nontannin ratio, tannages were made with weak (2°—1° Bé) and strong 
(10°-8° Bé) chestnut and wattle liquors at two different temperatures, 13° 
(6° with the weak wattle liquor) and 35°C. Thoroughly delimed and washed 
grain splits of bullhide were used, and liquors were strengthened whenever 
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their concentration reached the lower limit. Tanning cycles were repeated to 
equilibrium. Purity of used chestnut liquors was only slightly greater at the 
higher temperature (63.9% vs. 62.9%) but was decidedly greater for wattle 
liquors, 51% vs. 46% for the weak and 70.0% 64.8% for the strong 
liquor. This increase in purity was not the a of a shift in purity with 
temperature or of a loss of sugar by fermentation. Dissolved hide substance 
would lower purity. It therefore appears that hide takes up tannin selectively 
from cool liquors. Warm liquors tan faster because there is less hide swell- 
ing, viscosity of the liquors is lower, and there is a decrease in particle size 
of the tannin. In warm liquors nontannin is occluded with tannin, the deposit 
is more voluminous, and the leather is softer. These observations on purity 
are supported by the report of an Argentina tanner (Marquet, BAFIC, 22, 
149 [1960]) on a warm, one-vat system, strengthened with sulfited quebracho, 
in which there was no accumulation of nontannin in two years. Stather and 
Herfeld (Ges. Abhandl., 3, 3 [1950]) reported a reversible change in particle 
size with temperature change and also a reversible change of tannin to non- 
tannin based on analyses by the filter method. The increase in nontannin 
at the higher temperature, however, was found to be accounted for entirely 
by an increase in dissolved hide substance. Dialysis experiments showed that 
an increase in temperature decreased particle size, but the tannin remained 
a true tannin. Purified wattle solutions further purified by exhaustive dialysis 
had a purity by the hide powder method of 95.5%. This is the highest purity 
that can be found by this method because of the small amount of soluble 
matter (nontannin) from the hide powder. 1.D.C. 


Waterproofness of Shoe Upper and Sole Leathers. E. Baumann. Das 
Leder, 12, 54-63 (1961)—Water resistance of leather is still of some im- 
portance, although less than formerly when shoes were worn under wet con- 
ditions for long periods of time. For studies on improvement of resistance, 
good testing methods are needed. Static tests are not sufficient; dynamic tests 
are required, and different types of tests are needed for the various kinds of 
leather. Present methods are reviewed. After a test the leather should be dried, 
then retested in me same spot. A brief description is given of the Bally 
Permeometer for sole leather in which the leather is flexed (rolled) on a wet 
surface. Wate patieaiias results by this test were very close to those from a 
wear test in which soles were temporarily attached to shoes in such a way 
that they could be removed for weighing. then reattached. The bottom filler 
of the shoe was replaced by absorbent cotton in order to measure trans- 
mission of water. Actual-wear transmission values were somewhat lower than 
those by the Permeometer because the leather in the shoe was flexed less 
than in the machine. Present methods for increasing water resistance are 
discussed. For upper leather, silicones and Bavon gave best results. Chrome 
stearate complexes, such as Quilon, were best for garment leathers. Scotchgard 
made suede leather water-repellent and protected it against soiling. Treatment 
with Bavon gave good results on chrome-vegetable-tanned sole leather and 
improved vegetable leather somewhat, although the action of Bavon seemed to 
be allied with chrome tannage. When a wetting agent (Tergitol NPX. 0.5% 
solution) was used instead of water in the Permeometer, the time for pene- 
tration through vegetable leather was greatly reduced, probably because of 
increased rate of wetting and swelling of the leather fibers. Treating sole 
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leather with formaldehyde to fix free tannin reduced soluble organic matter 
from 13.1% to 9.3%, reduced water penetration time from 90-100 minutes to 
3-5 minutes, and increased water transmission (grams/square decimeter/hour) 
in 2-3 hours from below 2 grams to 20-25 grams. I.D.C. 


New Developments in the Opaque Coating Field. III. K. Eitel. Das 
Leder, 12, 25-33 (1961); see JALCA, 52, 650.—Polymerizate binders can 
he classified best on the basis of their elasticity and their ability to penetrate 
into leather. Binders may range from metallic elastic through hard and soft 
elasticity to plastic. Ability to penetrate leather was judged by putting a drop 
on a chrome leather split. Penetration influences grain break, smoothness, 
gloss, and feel of the leather, and its fastness to ironing and acetone. Various 
Eukanols are cited as examples of binders of the different classes. Addition 
of pigment to the binder caused a considerable increase in the force required 
to produce a given percentage stretch up to about 300% stretch, but then 
stretch continued without further increase in force. Practically, the poly- 
merizate binder is the fundamental constituent of the coating preparation, and 
the formulation should be based on it. It influences covering power. Casein 
colors make the binder film more resistant but harder. Casein favors penetra- 
tion and also shifts the mechanical strength properties of the film from the 
plastic to the elastic range and is therefore a hardener. Softeners lower cold 
sensitivity but at the cost of film cohesion. I.D.C. 


New Specifications (1961) for Production and Delivery of Military 
Leather for Footwear, Leather and Fur Clothing, and Equipment 
Articles. Prepared by J. A. Sagoschen and V. Czepelak. Leder Kurier, 5, 
10-30 (1961). I.D.C. 


The Determination of Chromium in Leather. V. Lasek. Das Leder, 
12, 33-36 (1961).—Chromium can be determined by fusing the leather ash 
with an oxidizing agent such as borax; however, the method requires about 
3 hr., has an error of 1%, and is not applicable if aluminum is present. The 
following peroxide method is used in Russia: Digest 0.5 g. leather in a 250-ml. 
flask with 5 ml. H.SO, and 3 ml. perhydrol. When dissolved (about 5 min.), 
cool, and dilute to 250 ml. To 25 ml. of this solution, heated to boiling, 
add N KMnO, dropwise until the color remains after boiling 1 min., remove 
excess KMnO, with a few drops of 10% MnSO,, filter, and determine 
chromium iodometrically. The method requires 40-80 min., error is 2.7%, 
and it is not applicable if vegetable tannin is present. Perchlorate or perchloric 
acid methods were preferable to the above, but the perchloric acid method 
must not be used if the leather contains over 15% fat. They require 40-90 
min. and have an error of 0.30%. Perchlorate Method: Weigh about 1 g. leather 
into a 250-ml. Kjeldahl flask; treat with 6 g. KCIO,, 8 ml. HNO, (sp. gr. 1.30), 
and 12 ml. H.SO, (sp. gr. 1.84); and heat carefully for 15-20 min., avoid- 
ing violent decomposition and too early evaporation of HNO ;. Heat intensely 
until all oxides of nitrogen are driven off and the color changes from green to 
orange, then heat 3 min. longer. If after 30-40 min. the solution is intense 
brown or contains charred organic matter, add 3 ml. HNO,, and heat until 
orange. Cool, transfer to a 500-ml. Erlenmeyer flask, dilute with 70-80 ml. 
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water, add 10-15 ml. 0.1 N KMn0O,, boil 1 min., add 5 ml. (1:1) HCl, and 
shake well. If the MnO. precipitate is completely in solution, add 150 ml. 
H.O, boiling chips, put a small glass funnel in the flask neck, and boil until 
all chlorine is removed (test with iodide-starch paper). Cool, and determine 
chrome iodometically the same day. Modified Perchloric Acid Method: Weigh 
about 1 g. leather, or 0.5 g. if fat content is over 15%, into a Kjeldahl 
flask; add 8 ml. HNO, (sp. gr. 1.30), 15 ml. of a mixture of 10 ml. HClO, 
(sp. gr. 1.54), and 5 ml. H.SO, (sp. gr. 1.84); and continue as in the above 


method. 1.D.C. 


Purification, Crystallization, and Physicochemical Properties of 
Protease of Aspergillus Parasiticus. S. C. Dhar and S. M. Bose. Bull. 
Central Leather Research Inst. Madras, 7, 301-19 (1961).—This enzyme, 
which can be used for unhairing and bating (see abstracts, JALCA, 52, 45 
[1957]; 54, 241, 248 [1960]), was purified by a 9-step process whereby the 
specific activity was increased almost 100,000-fold. The final product was 
crystallized from veronal buffer at pH 8.4, and the crystals were shown by 
paper electrophoresis to contain only one component. Crystallization did not 
raise the specific activity of the protease materially. The purified protease 
hydrolyzed skin albumins, globulins, and mucoids (Bose et al., JALCA, 50, 
192 [1955]) but had no action on collagen, elastin from ligamentum nuchae, 
wool keratin, or lymph node reticulin. The inactivity toward collagen favors 
use of this enzyme for unhairing and bating. The activities toward skin pro- 
teins were maximum in a broad pH range from about 7 to 9.5. By using 
urea-denatured proteins as substrates, sharp activity peaks were found for 
egg albumin, gelatin, casein, fibrin, and hemoglobin, at slightly different 
pH values between 7.25 and 8.0. The specific activity using egg albumin as 
substrate was maximum at pH: 7.45, increased linearly with protease concen- 
tration to a maximum at 0.6 micrograms per 0.5 g. albumin, increased 
linearly with digestion time to 25 min., and was maximum at 40°C. The puri- 
fied protease in solution was very stable at pH 7.25 at 40°C. and showed only 
6% loss in activity when irradiated with altraviclet light for 6 hr. at 25°C. 
The absorption curve of the enzyme between 230 and 330 my. was almost 
identical with that of crystalline trypsin. H.B.M. 


Spruce Bark Extracts: Structure and Properties of Their Com- 
ponents. Z. Kotasek and J. Kolar. Kozarstvi, 10, 203-4, 235-37, 272-75 
(1960).—Spruce (Picea excelsa) is the principal tree of central European 
forests. Its bark, formerly peeled in the forests, is nowadays obtained princi- 
pally from the wood-working industries. Sulfite extraction of the bark pro- 
duces extracts of lower tanning quality. Differences in quality of bark depend 
more on the method of production than on differences in growth stage of the 
trees. The optimal conditions of extraction are not known, but temperature 
and amount of water are the principal factors. The bark usually contains 12% 
tannin and 12% soluble nontannin. It contains about 5% sugars on the dry 
hasis, 30 to 40 parts reducing sugars and 13 to 16 parts polysaccharides per 
100 parts tannin. The chemical constitution of spruce bark is little known. 
New studies, made on the basis on the work of Erdtmann and _Lindstet 
(1939-52) on the flavones and flavonols of pine wood pith, indicate that 
spruce bark tannin is predominantly of hydroxystibene and only partly of 
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catechol or flavonoid structure. It cannot therefore be classed as a catechol 
tannin. The tanning action of spruce bark phlobaphenes deserves study, as its 
tanning action after sulfiting is in dispute. L.M. 


Determination of Cr in Chrome Liquors by Beta Ray Reflection. 
A. Blazej, J. Télgyessy, and M. Uber. KozZarstvi, 10, 200-2, 261-63, 326-28 
(1960) The iodimetric Cr determination is affected by the presence of 
Fe and organic matter and cannot be applied directly to spent Cr liquors, 
Reflection of beta rays originating from *°*Tl and measured by a Geiger- 
Miiller counter has been used to determine Cr. The theory of the determination 
is discussed, and the apparatus is described. The apparatus constant is de- 
termined with Fe, Ca, and pure naphthalene, and calibration curves with 
Cr(NO,); solutions are obtained. There is no interference by Al up to 80-90 g. 
per lL, or up to 10 g. per |. of Fe, Ca, or Mg, or by Cl, SO,, formate, or 
oxalate. Polyphenols, syntans, and vegetable tannins have a negative effect 
(absorption), and if these are present the determination can be done only 
by ashing and redissolving the ash. The absorption is so high that beta rays 
could be used for determining tannin. This is of interest with respect to pro- 
tection from radioactivity. The absorption of beta rays by pyrogallol tannins 
is much less than by catechol tannins, catechu, and quercitin. L.M. 


Experiments in Fatliquoring Using a Concrete Vibrator. V. Pile 
Kozarstvi, 10, 205-6 (1960).—A concrete vibrator with 9600 vibrations per 
min. and a centrifugal force of 2000 kg. was used. Its tube was 786 x 150 mm. 
Five pieces of leather (17.5 kg.) were put into a 200-1. iron barrel, and 5.5 kg. 
of fatliquor were added. The tube of the vibrator was covered with sponge 
rubber and submerged 600 mm. The fatliquor temperature dropped from 40° 
to 33°C. in 38 min. The fatliquored leather contained 3.24% fat but was 
harder than the control. A vibrator with 15 to 20 thousand vibrations per 
min. should be used. A 1:1 mixture of white whale and fish oils was emulsi- 
fied successfully by passage through an ultrasonic whistle giving 2,000 to 
50,000 Herz. After pumping through the apparatus for 2 hr., the temperature 
of a 5% emulsion rose from 22° to 47°C. The emulsion had a pH of 7.4 
Three Cr-tanned calfskins fatliquored with this emulsion contained 2.7% fat, 
and their quality was better than the controls. A piezoelectric ultrasonic 
generator gave poor results; the vibrations of the ultrasonic whistle are produced 
by the current of pumped oil-water mixture. L.M. 


A Vertical Disposition of a Beamhouse in a Tannery. F. Bartos and 
J. Miiller. KoZarstvi, 10, 279 (1960).—The arrangement proposed by Oplustil 
(abstr. JALCA 56, 00 [1961]) is criticized. The proposed 4-story arrange- 
ment requires a massive building, the suspended sewage system is more costly, 
and heavy machinery causes vibrations. A one-story beamhouse of light con- 
struction is more economical. Large tannery units are suitable only for large- 
scale standard production. Technological, high fashion, and other special 
leathers must be produced in smaller, more adaptable tanneries, which will 
become more important in the future. L.M. 


Fifteen Years of Leather Research. R. Ferebauer. Kozarstvi, 10, 193- 
95 (1960).—A review of the work of the Leather and Allied Trades Research 
Institute in Gottwaldov, Czechoslovakia. L.M. 
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Collagen Losses during Leather Manufacture. N. N. Stephanovich and 
A. N. Michajlov. KoZafstvi, 10, 198-99 (1960).—About 17% of hide pro- 
teins are lost by solubility in water, but these are mostly albumins and 
globulins, Losses of collagen were estimated by determining hydroxyproline in 
all waste liquors, raw skin, and finished leather. Waste liquor (25-30 ml.) 
is evaporated to dryness, and the residue is taken up in 6N HCl and hydrolyzed 
in a sealed flask at 125°—30°C. for 4 hr. The hydrolyzate is filtered on activated 
carbon; the filter is washed thoroughly; the filtrate is evaporated to 10 ml., 
neutralized, and diluted to 25 ml.; and hydroxyproline is determined by the 
method of Neumann and Logan. Lime liquors containing much Na.S are 
neutralized before hydrolysis. Leather (0.5-1.0 g.) is hydrolyzed with 6N 
HCl for 8 hr. in a sealed flask. The collagen content is hydroxyproline x 7A. 
The accuracy is +2%. Chemical losses of collagen by solution in spent liquors 
amount to 0.46% of the original raw skin for “calf, 0.43 for light steers, and 
0.26% for heavy steers. Mechanical losses amount to 41% for. calf, 60% for 


steer upper, and 24% for sole leather. L.M. 


Contemporary Problems of Indian Tanners. S. Sen. Koizarstvi, 10, 
227-28 (1961).—Vegetable tanning of upper leather should be restricted in 
favor of Cr tanning. Syntan manufacture from local coke oven tars should be 
started. Pasting and snuffing of upper leather should be introduced. The ratio 
of college-trained to high-school-trained to common laborers should be 1:5:20. 


L.M. 


Function of Tannery Machines and Equipment. L. Masner. Kozarstvi, 
10, 328-32 (1960).—The evolution of tannery machines is described. The 
quality of work does not always compare favorably with hand work. High 
pressure during machine fleshing removes part of the half-soluble proteins, 
raising the H.O-absorption of finished sole leather. Actual working time on 
the machine is sometimes shorter than the feeding and releasing time; these 
times can be shortened by hydraulic regulation or eliminated by feed-through 
machinery. Continuous conveyors for leather treatment are described. Screw 
drums (Spicka, abstr. JALCA, 55, 515 [1960]) form a necessary component 
of such a system. Stainless steel has been used recently for their construction. 
Leather is filled on a conveyor by brushing a concentrated filling mixture on 
hoth sides. Rolling of dried leather is done on a feed-through calender. A 
new USSR tannery built on these principles shortened production time from 
27 to 10 days, needs 48% fewer workers, increased productivity 90%, and 
showed 659% more productivity per sq. meter floor area, but invested capital 
was higher. Ultrasonic waves produced by magnetic construction shortens 
vegetable tannage to 20-48 hr. and by ultrasound from Ba titanate crystals to 
32 hr. In one tannery vegetable tannage has been reduced by ultrasound to 
15-20 min. Chrome tannage and fur dressing can be also be considerably 
shortened by use of ultrasound. One tannery in Riga uses a 10-kw. ultrasound 
generator for tanning sole leather. Long drying (8-14 days) with a minimum 
of heating and natural air circulation is recommended for sole leather, and 
pasting for upper leather. A minimum elongation at break of 15% must be 
retained by upper leather, otherwise difficulties occur in lasting. The principal 
advantages of paste-drying are smooth grain, conservation of area relation- 
ships of backs, shoulders, and bellies, and a safe area gain of 6% to 8%. A 
Czechoslovak paste-drier evaporates 1 kg. water with 2.5 kg. steam. L.M. 
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Patent Leather Manufacture. J. Micega and F. Skoda. Kozarstvi 10, 
372-74 (1960).—The manufacture of linseed varnish patent leather (described 
in detail) has been supplanted in Czechoslovakia by polyisocyanate varnish 
patent leather, which is softer than linseed patent, does not crack on lasting, 
does not crack down to —20°C., and is more durable in use. Desmophenes 
(polyi isocyanates, e.g., Baygenhi irter) are mixed in proportions of 1 to 0.40.65, 
using solvents without active H, e.g., 30 parts methyl cyclohexanone, 40 ethyl 
acetate, and 30 butyl acetate. A film is formed which can be modified by drying 
temperature, time of use after mixing, ete. A good varnish is obtained by 
mixing polyisocyanate with castor oil. A solution of toluylene diisocyanate in 
butyl acetate is mixed with a solution of castor oil in turpentine, and the 
mixture is left until the viscosity rises to the desired point. Properties of poly- 
urethane patent depend also on the kind of base coat. A mixture of polymethacry- 
late with nitrocellulose or a pigment color prepared from polyacrylate dispersion 
mixed with Latex DVChB (USSR) gives best results. Large-scale production 
of patent leather from Baygenlack and Baygenhirter is desc ribed. The method 
of Cr tanning is immaterial, but fatliquoring is very important. A minimum 
of non-sulfated, low-sulfated, and mineral oils should be used, and the leather 
should later be degreased with white spirit. Varnish is prepared by mixing 
100 parts Baygenlack with 50-60 parts Baygenhirter in 200 parts solvent. 
For colored varnish, up to 10% of nitrocellulose pigment may be added. The 
leather, containing only 35% water. should be staked twice and buffed lightly 
with No. 400 paper, and the dust should be removed thoroughly. The varnish 
must be used up within 3 hr. Water and alcohol have negative effects on for- 
mation of varnish coat from polyisocyanate. The varnish must be homogenized 
thoroughly, as the components have different densities. The proportion of 
Baygenharter can be varied by + 15¢°¢. A 6hr.-old varnish (3 hr. in damp 
weather) dried with difficulty. Normally the varnish dries non-sticky in 3 hr. 
and completely in 6-10 hr. Additional drying at 40°-50°C. for 2-3 hr. removes 
the last traces of solvent and gives a more conspicuous grain. Polyisocyanate 
patent leather can be stored flesh to grain up to 50 pieces, or grain to grain 
with parchment paper inserted. Application of a suitable wax in white spirit 
prevents sticking. The leather contains 2.6% fat, 5.4% ash, and 4.6% Cr.Os;. 
The varnish film on glass has an elongation of 110% to 160%. L.M. 


Leather-Measuring Machines with Marking and Automatic Registra- 
tion Equipment. J. Dokoupil. Kozafstvi, 10, 338-39 (1960).—A descrip- 
tion (illustrated) of the Regiplan equipment for marking and automatic totali- 
zation of measured surface. L.M. 


Research on Better Syntans. M. S. KoZarstvi, 10, 310 (1960).—The 
Ukrainian Leather Research Institute has introduced new types of syntans. 
The USSR syntan SPS, formerly made in part from Czech raw dihydroxy- 
phenols, is now made from phenols from Leningrad shale or Ukrainian soft 
coal. Syntan SL is produced by omega-sulfonation of shale phenols followed 
by a double condensation with HCHO. It contains 50-52% tannin and dis- 
solves completely. Up to 40% Syntan SL on the total tannin may be used 
for tanning sole leather. It disperses other tannins and thus may replace 
auxiliary syntans, such as Syntan AN. The pyrocatechol fraction of Ukrainian 
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dihydroxyphenols serves for preparing Syntan KB by condensation with HCHO, 
omega-sulfonation by Na.SO,, and another condensation with HCHO. Syntan 
KB contains 30-40% tannin; its pH is 5.0 It may be used up to 40% of 
the total tannin for tanning sole leather, replacing Syntan SPS. L.M. 


Water Determination in Some Materials Used in Tanneries. K. 
Motycka and E. Miick. KozZafstvi, 10, 358-61 (1960).—The Fischer method, 
adapted to dead-stop titration, is desc ribed. Methanol solutions are used. The 
determination of water in the manufacture of syntans has been studied. Four 
samples of resin for Syntan SP contained from 0.59% to 0.89% H.O with 
relative errors of 1.0% to 2.6%. Water contents of raw materials for Syntan 
SP were determined with maximum relative error of 4.4%. Water was also 
determined in various solvents. The method is especially suitable for materials 
containing up to 20% water. Oxidizing and reducing agents, ketones, lower 
aldehydes, and some lower organic acids interfere. L.M. 


Sole Leather Manufacture without Vegetable Tanning Materials. 
M. S. Kozafstvi, 10, 316 (1960).—The Ukrainian Leather Research Institute 
has introduced 3 new methods of tanning sole leather. A. Pretannage with Cr 
salts and lignin extract at pH 4 and retannage in 2 drums with Syntan SPS 
equivalent to 22-24% pure tannin. The leather is filled by adding potash 
alum. This method is in full-scale production. B. Tanning with a mixture of 
Cr salts and lignin extract and Al salts and lignin extract. "The abrasion of this 
leather is 15-20% less than normal. C. Pretannage with Al salts and lignin 
extract followed by Cr salts and Na,SiO,. About 1000 tons of leather have 
heen made by this process. Leather from Process A contained ash, 4.5%; 
Cr.0,, 0.9%; Al.O,, 0.35%: insoluble ash, 1.25%; fat, 1.3%; water solubles, 
12.9%; pH of water extract, 3.8; hide substance, 47.6%; bound tannin, 
22.9%; tanning value, 48; water absorption at 2 and 24 hr., 29.3% and 
44.2% respectively; shrink temperature, 87°C.; and hydrothermal stability at 
60°C., 95.2%. L.M. 


New Technology for Soaking and Liming Heavy Upper Leather. 
M. S. Kozarstvi, 10, 310 (1960).—The Ukrainian Leather Research Institute 
recommends soaking salted hides in drum in 300-400% water at 32°C. for 
2 hr., or for 3 hr. in paddle. Liming takes 36-40 hr. at 32°C. with 8-10 g. 
CaO and 0.8-0.9 g. Na.S per |. Liming is done in a series of pits, the hides 
remaining 2-3 hr. in each. After unhairing and fleshing there follow 3 
plumping limes with 10-12 g. CaO and 1.8-2.0 g. Na.S per 1., the hides 


remaining 4 hr. in each pit. L.M. 


Mechanical Removal of Water from Leather. B. Plechac. Kozarstvi, 
10, 305-8 (1960) .—Wet leather loses 10-15% water by horsing, and further 
mechanical removal of water is economical up to 40%. A hydraulic plate press 
handles 100 to 400 pieces at once, but takes 10 to 20 min. to close and 5 min. 
to open. The leather is held under full pressure for 20 min. Plates generally 
are 1650 x 2100 cm. Total pressure is 80 to 500 tons, or about 15 kg. per sq. 
cm. These presses need too much hand work. Cylinder presses are more 
economical. The hydraulic pressure on the upper cylinder usually is 50 to 70 
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atmospheres. In a press of 180-cm. working width, diameter (with felt) 19.2 
cm., and feed rate 22 per min., the velocity of pressed leather is 0.22 m. per 
sec. The maximum specific pressure is 83 kg. per cm. length of cylinder, but 
the pressure generally used is 40 to 60 kg. About 30% water can be re- 
moved from wet leather and 12% to 16% from horsed leather. A higher 
mechanical removal of water is economical, and greater consumption of felt 
is more than outweighed by saving of steam for drying. L.M. 


Accelerated Liming of Fleshings. C. Halamek, B. Némec, M. Kulhanek, 
and J. Vasek. KozZarstvi, 10, 229-31 (1960).—Accelerated liming of flesh- 
ings for production of glue and gelatin, which now takes 4 to 9 months, was 
studied, employing heat and various additions to the lime liquor as well as 
complete replacement of lime. The right degree of liming was tested by 
cutting 2 to 3 kg. of fleshings into 1 x 3 cm. pieces, washing 16 hr., digesting 
8 hr. at pH 3.5 (maintained by adding HCl), washing 16 hr., draining, 
and digesting with an equal volume of water at 60°C. at pH 5.5 to 7.0. The 
gelatin content of the solution from well limed fleshings increases by 1% 
for each hour of cooking. Gelatin content is measured most readily by refrac- 
tometer : % gelatin = (refraction of solution — refraction of H.O) /0.001824. 
Experimental limings of fleshings was carried out in glass tanks, using 200% 
of the solutions under test. Urea did not hasten liming. A 50% solution of 
CaCl, solubilized the fleshings in 2 days, and lower concentrations caused 
large losses on washing. Heat pretreatment of fleshings is possible, but difficult 
in practice. Best results were obtained by pretreatment with 1% to 2% NH,Cl 
solution for 24 hr. or by addition of 0.25% of NH,Cl or NH,OH to the lime 
liquor. Since production of good quality gelatin requires 5 successive lime 
liquors, the consumption of ammonium salts in the 2 methods is about equal. 


L.M. 


Nitrobenzene Risk during the Production and Application of Casein 
Pigments for Leather Finishing. M. Zeman. KozZa7stvi, 10, 249-50 (1960). 
Instances are cited in which the nitrobenzene content of the air exceeded 
the maximum safe concentration (0.005 mg. per |.), during the manufacture 
or application of casein pigments containing a mixture of phenol and _nitro- 
henzene as disinfectants. Replacement of nitrobenzene by p-Cl-m-cresol is 


proposed. L.M. 


Study of Retannage of Chrome Leather with Vegetable Tannin. 
A. Chakraborty. J. Indian Leather Technologists’ Assoc., 9, 93-96 (1961) .— 
Hide powder samples were tanned 4 days with solutions of trioxalatochromiate 
containing 3, 4, and 5% Cr.0,, washed 4 hr, with 4 1. water at 50°C., re- 
tanned for 7 days with solutions of wattle extract containing 2% tannin, and 
washed for 4 hr. with 5 |. water at 45°C. Analyses showed small but definite 
fixations of Cr increasing with the concentration of the anionic Cr tanning 
solution from 0.2155 to 0.2938 (basis not stated). Fixed tannin was 81.38 
for non-chromed hide powder and 72.02 for powder tanned with 3% Cr.O, 
and decreased with increasing Cr content. This confirms the findings of 
Erdmann (abstr. JALCA, 54, 531 [1959]) that the first step of anionic Cr 
tannage is the formation of a salt-type compound in which the anionic Cr 
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complex blocks sites that would otherwise be open to vegetable tannin. The 
diminution of tannin fixation per mole of Cr fixed was almost constant (3300, 
3510, and 3401), and the molecular weight of tannin is taken as 3300 on the 
assumption that one Cr prevents the fixation of one tannin molecule. H.B.M. 


New Method of Sole Leather Production. M. Kremr and V. Hrabovsky. 
KozaFstvi, 10, 296-97 (1961).—A limed, washed, delimed, and lightly chromed 
pelt is pressed to remove as much water as possible and then impregnated by 
1 mixture of lignin extract and dimethylol urea (30°Bé.). The hides are then 
horsed for 24 hr. to complete the condensation. The leather is greased and 
filled by a normal process. The mixture contains 4% pure vegetable tannin. 
The special mixture of lignin extract and dimethylol urea remains liquid for 
20 hr. and then condenses to a rigid, porous, insoluble mass that fills the 
interfibrillary spaces but is not fixed by hide substance. This type of sole 
leather has a light color, smooth grain, and excellent abrasion resistance and 
is suitable for light flexible soles. Analysis showed: Cr.O,, 1.4%; fat, 0.7%: 
water solubles, 7.4%; hide substance, 59.39; and bound tannin, 17.2%. 
Yield value was 169, water absorption after 2 and 24 hr. was 52.5% and 63.4% 
respectively, and hydrothermal stability was 100%. The leather is very sweat- 
resistant. The high water absorption will be overcome by impregnation. L.M. 


Reddening of Chrome-tanned Leather. A. Orlita. KoZarstvi, 10, 289- 
90 (1960).—Spots, red in acid and yellow in alkaline medium, are caused 
by an extracellular pigment secreted by the mold P. aculeatum. This can be 
prevented by use of pentachlorophenolate. L.M. 


Iron Determination in Syntans. Z. Hrabal. Kozafstvi, 10, 314-16 
(1960).—Fe is determined in the ash of the syntan, by either the colorimetric 
KCNS method or a complexometric method using Tiron, the disodium salt 
of 4,5-dihydroxy-m- benzenedisulfonic acid. A 1:1 molecular complex of Tiron 
and Fe(III) formed at pH 2 to 4 has a greenish blue color. Violet (2:1) 
and red (3:1) complexes are formed at pH 6 to 8 and in alkaline solution. 
Only the greenish blue complex gives exact results. Neutralized syntans usually 
contain Na.SO,, which may corrode quartz dishes during ashing. For works 
control it is more convenient to determine Fe before neutralization. A 0.01M 
solution of Complexon III is prepared by disolving 3.72 g. in 1000 ml. water. 
The solution is standardized against 0.4% Ca solution, made by dissolving 
CaCO, in HCl, using Eriochrome black mixed with 100 parts of dry NaCl 
as indicator. The Complexon JII solution is mixed with 5 ml. of a solution of 
54.2. NH,C! and 350 ml. of 25% ammonia in 1000 ml. and titrated to the 
change from wine-red to blue. The ash of 20 g. syntan (50% solids) is 
dissolved in HCl, heated with a few drops of 40% H.O., and made to 100 ml. 
An aliquot of 20 ml. of ash solution is neutralized with dilute NH,OH using 
thymol blue (red to onion color). A little dry Tiron is added, and the solution 
is titrated by Complexon III from greenish blue to light yellow. % Fe = 
a X f X 0.1395/N, where a = ml. Complexon III solution, f = factor of the 
solution, and N = g. syntan. Both the KCNS and the Tiron methods are exact, 
but the latter is simpler and quicker. Iron contents of samples of Difen and 
Syntan SP (a few thousandths of a percent) are given. L.M. 
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Spectrophotometric Evaluation of Vegetable Tanning Materials. 
A. Blazej, L. Suty, and M. Mladek. Kozarstvi, 10, 354-57 (1960) .—Spec- 
troscopic curves of tanning materials, measuring optical density in 0.002% 
aqueous solutions between 2400 A. and 4000 A. have been used for differen- 
tiating tannins. Curves were also obtained for alcoholic solutions of gallic 
acid and p,L-catechol. Group I tannins, consisting of Chinese gallotannin, 
sumac, tara, and gallic acid, show maxima at 2740, 2710, 2740, and 2660 A. 
respectively, and the last 2 have minima at 2400 A. and 2360 A. These are 
primarily gallotannins, depsides of gallic acid, e.g., polygalloyl glucose. Group 
1] materials (divi divi, algarobilla, and myrobalans) have similar curves but 
higher minima. These 3 tannins have maxima at 2730, 2730, and 2750 A., 
and all have minima at 2470 A. They probably are mixtures of esters and 
glycosides of phenol carboxylic acids and their depsides, such as hexaoxy- 
diphenic, chelubic, or brevifolic acids. Group III materials (valonea, oak, and 
chestnut wood) have curves devoid of maxima or minima. Mixtures of Groups 
[ and III give curves like Group II. Group III tannins probably are very 
complex mixtures of gallotannins of Groups I and II with polyphenols derived 
from flavonoids, their glycosides, and polycondensates of Group IV. The ab- 
sorption spectrum is an additive property of the spectroscopically active com- 
ponents. Group IV, including catechu, gambier, urunday, wattle, quebracho, 
mangrove, spruce bark, and p,L-catechol have maxima of 2760, 2760, 2795, 
= 2800, 2800, 2810, and 2795 A., and a minima at 2560, 2560, 2575, 2590, 
2580, 2600, 2590, and 2580 A. The maxima and minima are at longer wave- 
joni than those of Groups I and II, and all the spectra are very much like 
the spectrum of p.L-catechol. Group IV is a heterogeneous mixture of flavonoids 
and their polycondensates. Sulfited and raw quebracho have analogous curves. 
Most tanning materials are mixtures of hydrolyzable and condensed tannins. 


L.M. 


New Standards for Leather. F. Stather, M. Gierth, and A. Meissner. Ges. 
Abhandl. Deut. Lederinst. Freiberg/Sa.. No. 16, 104-36 (1960). —Chemical 
and physical specifications are given for 23 types of leather, including all the 
more important, grouped in 5 classes. Separate specifications are given for 
natural grain and corrected grain leathers. Specifications for lining leather 
are so drawn as to discourage use of nitrocellulose finish. Minimum Cr.O, 
contents are specified for combination-tanned leathers. The standards include 
maximum and minimum thickness requirements for all types and maximum 
area limits for calf. The minimum pH value of the water extract is raised to 
3.5 (4.0 for packing and other leather in contact with metal), and the dif- 
ference number is dropped. The determinations of stitch tear resistance and 
permeability to air are dropped because other tear tests and water vapor 
permeability give the same information. Static water absorption and penetra- 
tion tests are retained (with a sigh) since not all laboratories have dynamic 
test equipment. Specifications include stretch, rubfastness, and stability of color 
to heat of the finish film. Reference is made to officially approved test methods. 
The methods of the Institute for measuring pH. thickness, grain strength on 
bending, flexibility (cf. Toth, abstr. JALCA, 53, 600 [1958]), rubfastness, 
stretchability of finish film, and heatfastness of ered of finish film are outlined. 


H.B.M. 
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Investigation and Quality Evaluation of Aqueous Protein Pigment 
Finishes. F. Stather, K. Knoll, and G. Zimmermann. Ges. Abhandl. Deut. 
Lederinst. Freiberg/Sa., No. 16, 137-43 (1960); cf. abstr. JALCA, 56, 45 
(1961).—Although analyses cannot reveal to what extent a given finish is 
suitable for use in practice, they do serve to establish the limits of composition 
of practically useful finishes and to ensure constancy of composition of a 
specified type. Recommended determinations on the pigment paste include solids; 
ash; total Fe, gravimetric for Fe pigment pastes, colorimetric for organic 
pigment pastes; Fe soluble in acetic acid, determined by refluxing 2 g. of the 
pigment paste with 100 ml. 0.1N acetic acid for 30 min., filtering, and de- 
termining Fe in the filtrate; casein, (total N — ammonia N) X 7.0; pH 
value; se -ttling stability; alkali stability, determined by mixing 50 ml. of diluted 
pigment containing 2 g. solids with 50 ml. of 10% NH, OH or 5% NasCOs,, 
and measuring sedimentation and color change if any; formaldehyde stability, 
same as preceding using 50 ml. of 5% HCHO; covering power; and kind of 
pigment. In addition measurements are made of properties of the paste when 
applied to chrome leather by spraying a 1:1 dilution (6 passes), followed by one 
pass with a 7.5% HCHO solution. These include hiding power, by painting a 
streak of India ink on the leather, protecting it with a resin finish, applying 
the pigment finish, and noting the difference between the inked and non-inked 
areas, expressed on the standard gray scale; lightfastness (2 hr. under ultra- 
violet) ; temperature stability (change of shade after heating in an oven at 
temperatures of 75° to 150°C., raised by 25°C. increments at 15-min intervals; 
after placing a pressing iron heated to 80° and 100°C. on the finish for 
10 min.; and after exposure to infrared for 2 hr.); rubfastness; behavior on 
stretching; and flexing stability. Data are given for 6 different pastes, and an 
outline of proposed specifications is given. H.B.M. 


Pickers and Picking Bands. G. W. Douglas. Tanner (India), 15, 349 
52 (1961).—A description of the manufacture of rawhide pickers and of sulfur- 
or sulfur-chrome-tanned, vegetable-tanned and chrome-tanned pickling band 


leather. H.B.M. 


Rapid Determination of Sulfide in Lime Liquors. J. Otto and J. Hoff- 
mann. Ges. Abhandl. Deut. Lederinst. Freiberg/Sa., No. 16, 147-51 (1960) —- 
Two methods previously published in Japanese journals are adapted to tannery 
use. Detector Tube Method: Silica gel, washed free from SO, and dried at 
130°C., is soaked 2 to 3 hr. in 0.5% lead acetate solution stabilized by acetic 
acid, rinsed, and dried at 120°-130°C. A tube 2 to 3 mm. in diameter is 
packed to a height of 120 mm. from the lower end with the powdered gel 
(0.2-mm. to 0.3-mm. grains). The lower end of the tube is set into 20 ml. of 
the solution to be tested and is left there until the liquid rises to the top of 
the gel column (10-15 min.). Then the length (h) in mm. of the blackened 
zone of the column is measured. Calibration tests showed that A is a linear 
function of log sulfide concentration for values of S* from 0.1 to 1 g. per 1. 
The method is applicable to lime liquors, preferably filtered. Comparisons with 
iodimetric determinations showed that a correction had to be made by sub- 
tracting 2 mm. from h, The magnitude of this correction probably is specific 
for the particular tube and gel batch. The corrected results agreed with iodi-- 
metric determinations within + 8%. Oxidation method: Sulfide is titrated 
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directly with 0.1N K,Fe(CN),, at pH 10 to 12, using sodium nitroprusside 
indicator (violet to yellow- green). Other oxidizable sulfur compounds do not 
interfere. The results agree ‘with the iodimetric method within + 6% for S* 


concentrations under 1% ; H.B.M. 


Estimation of the Functional Groups in Hide Protein by Using 
Non-aquo Metallic Complexes. Estimation of the Functional Groups 
by Using Cobalt Complexes. K. Wada. Bull. Japanese Assoc. Leather 
Technol, 4, 1-6 (1961) (English summary).—-The absorption of non-aquo 
complexes by normal and denatured hide powder was measured. The stability 
of the cobalt complexes was established by the electrochromatograph through 
elevation of pH value. The quantity of free basic groups in collagen available for 
metallic tanning is greater than that of acidic groups. When a polar side 
group of collagen is masked, e.g., by deamination, methylation, acetylation, etc., 
another side group with the opposite electrical charge is slightly activated. 


H.B.M. 


On the Control of Practical Chrome Tanning Liquor. K. Wada, H. 
Okamura, and N. Kato. Bull. Japanese Assoc. Leather Technol., 7, 7-11 (1961) 
(English summary).—The ion exchange method was used to measure the 
ratio of cationic to non-cationic chromium, The conclusion reached was that 


the liquors should be aged about a week. H.B.M. 


Studies on Tannin Effect by “Suminagashi”’. Il. Effects of Organic 
Acids upon Sumi Film-Solidifying Action of Ferric and Chrome Salts. 
H. Kakiyama. Bull. Japanese Assoc. Leather Technol., 7, 12-16 (1961) 
(English summary); cf. abstr. J/ALCA, 56, 192 (1961).—The action was un- 
affected by monocarboxylic acids; weakened slightly by succinic acid, greatly 
by oxalic and malonic acids, and not at all by glutaric and adipic acids; and 
weakened slightly by monocarboxylic hydroxy-acids and much by di- and 
tricarboxylic hydroxy-acids—the effect increasing with number of OH groups. 


H.B.M. 


The Suitability of Skins of Different Races of Swine for Manufac- 
ture of Pig Suede and Pig Kona Leather. F. Stather and M. Wassiljew. 
Ges. Abhandl. Deut. Lederinst. Freiberg/Sa., No. 16, 152-56 (1960) —Tests 
showed that the skins of practically all races of eastern European swine were 
suitable, if properly flayed, preserved, freed from fat, and trimmed. Difference 
in bristle coat and skin structure affected the suitability for suede far less than 
did damage by parasites and scratches. H.B.M. 


Accelerated Sole Leather Tanning by Pretannage with Metal Com- 
plex Tanning Materials. Il. F. Stather, G. Reich, and H. Moser. Ges. 
Abhandl. Deut Lederinst. Freiberg/Sa., No. 16, 23-37 (1960); cf. abstr. 
JALCA, 55, 659 (1960).—Over 200 small lots of dehaired and delimed 
cattlehide butts, bellies, or necks were pretanned by suspension for 1 day in 
dilute solutions of complexes of Cr or Al salts with syntans. The ratio of skin 
to liquor was 1:9, and the Cr.O, or Al,O; concentrations were about 1 to 3 g. 
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per |. The complexes included commercial syntans containing Cr or Al, and 
complexes formed by boiling Cr alum or K alum with naphthalenesulfonic 
acid or cresolsulfonic acid. Formic acid was added to stabilize the complexes. 
Each pretan liquor was used 6 times, with daily strengthening. pH values of 
Cr pretan liquors were 2.7-3.1 before and 3.2-3.8 after use; pH values of 
Al pretan liquors were 3.54.1 before and 3.8-5.6 after use. The pretanned 
hide contained 1.4—-1.7% Cr.0, or 0.4-1.2% Al,O, in the grain and flesh 
layers, and 0.8-14% Cr.0; or 0.4-0.8% Al,O, in the center layer. Shrink 
temperatures were 82°-87°C. for Cr and 66°—73°C. for Al pretannage. Main 
tannage was done in either 7 or 9 vats, for 35 or 45 days, by the countercurrent 
system, using a blend of 50% syntans (3 components), 30% sulfite-extracted 
spruce bark extract, and 20% imported extracts. The tannin given was either 
33% or 369% on pelt weight. Extensive analytical data are given. Rate of 
tannage and degree of exhaustion of the tail liquors were slightly better for Cr 
pretannage, but the quality of the finished leather was better for Al pre- 
tannage. The most rapid tannage—and poorest final assortments—was ob- 
tained when the most Cr was fixed in pretannage by doubling the amount of 
Cr-syntan complex that was used. Most of the Cr or Al fixed in pretannage 
was displaced in the main tannage. The type of syntan used to form the 
metal complex was relatively unimportant. All the leathers showed too great 
water absorption. Composition of the leathers was normal. H.B.M. 


The Application of Aromatic Syntans, and Their Raw Materials 
and Intermediates, in Fur Preparation. F. Stather, G. Reich, and G. 
Weigelt. Ges. Abhandl. Deut. Lederinst. Freiberg/Sa., No. 16, 75-78 (1960) — 
Attempts were made to prepare rabbit furs by replacing the acid normally used 
in the pickle by various sulfonic acids, their self-condensation products with 
HCHO, condensation products of sulfonic acids with polyphenols, and lignin- 
sulfonic acid. These were applied either with or without salt, in the acid form 
or at pH 3.5. Generally speaking, these materials either did not impart enough 
stability to the pelt or else imparted too much leatheriness. However, fair 
success was had with neutralized naphthalenesulfonic acid—-HCHO condensate 
in the presence of salt. The undyed product was too water-absorbent, and was 
stable to washing at 50°C. with water, but not with soaps or other detergents. 
After Ursol dyeing, the product was wholly washfast, because of the small 
amount of Cr used for mordanting and fixed by the skin. H.B.M. 


Making Suede Leather Hydrophobic with Chromatostearates, M. 
Wassiljew. Ges. Abhandl. Deut. Lederinst. Freiberg/Sa., No. 16, 144-46 
(1960).—Calf suede leather was treated with 5% to 15% of a commercial 
chromatostearate after second fatliquoring. The water-repellent material was 
added to a fresh bath, 600% float, at 40°C., and run for 1 hr. The leathers 
were tested for water penetration and water uptake by dynamic and static 
methods. Results showed that the effectiveness of the chromatostearate is 
highly dependent on the type of second fatliquor. When a low-sulfated sperm 
oil was used, water penetration was raised from 565 to about 2000 flexes 
by 5% chromatostearate; 10 and 15% produced no further improvement. 
When a hydrophylic fatliquor was used, 10% of the material raised the water 
penetration only from 10 to 170 flexes. The chromatostearate deepened the 


shade and improved the feel. H.B.M. 
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Some Relationships between Tannin Binding and Tannin Losses 
in Vegetable Tanning. F. Stather and G. Wiegand. Ges. Abhandl. Deut. 
Lederinst. Freiberg/Sa., No. 16, 79-83 (1960).—The combining capacity of 
tannin [see abstr. J/ALCA, 56, 48 (1961) ] can be — to calculate both the 
amount of tannin required to produce leather of a given degree of tannage 
and also the “unavoidable loss”, i.e., unfixed ‘aie. in the leather. For le ather 
containing G % combined tannin and A % water solubles (said to consist of 
tannin and nontannin in the same proportion as in the final liquor), percent 
tannin required (B) is given by the equation 


B = G/N + (AZ/100) 


where N is the fraction of the total tannin (as ordinarily determined) that is 
capable of being irreversibly bound, and Z is the purity of the tanning material 
by the usual analytical methods. The unavoidable tannin loss (V), expressed 
as a fraction of B, is given by the equation 


[100G(1-N) + AN (Z-100)]/(100G + NAZ) 


It is stated (no data) that calculated values of B agree with those found 

practice, taking into account the analytical errors in determining A. From these 
equations and others derived from them, it is deduced that increasing the 
concentration of the final liquor increases B and A but lowers V; that a higher 
Z increases B and V; that an increase in G increases B and V; and that an 
increase in combining capacity of the tannin decreases both B and V. The 
effect of binding capacity is generally the deciding factor. Since it has been 
shown (ref. cited) that the combining capacity of several syntans increases 
with concentration, they should be used in more concentrated liquors. Bind- 
ing capacity might be expected to vary with temperature and with pH value. 
Determinations of binding capacity for spruce bark extract, chestnut extract, 
and 2 syntans at 10°, 20°, and 30°C. showed only small and irregular changes 
with temperature. But when > determination of binding capacity was modi- 
fied by adding acetic acid so as to maintain an acid content equal to 2/3 of 
the initial value, combining connie: of spruce bark extract, chestnut extract, 
and one syntan rose from 46 to 54, 61 to 67, and 33 to 41 respectively, while 
that of the other syntan was unchanged. H.B.M. 


Anthrax in a Factory Waste Waters. I. H. Scholz and G. Gillissen. 
Das Leder, 12 30 (1961).—Data on anthrax were obtained from medical 
records dating cen 1910, abhonsh the data were not always complete. Anthrax 
infection in man was never from waste water; it was always by some dry way. 
The number of cases of anthrax in man for various industries and the per- 
centages of the total cases for the 30-year period examined were as follows: 
Tanneries, 294 cases, 8%; textile industry, 333 cases, 9%: raw hide imports 
and handling, 620 cases, 176: and farmers and butchers, 2425 cases. 66% 
These figures do not indicate a small danger of infection in some industries 


such as tanning; the figures are low because of systematic measures for pre- 
vention. The widespread infection of domestic animals shows that the disease 
is spread from industries through waste waters. 1.D.C. 
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Waterproofing. Brit. Pat. 862,197. Chemische Fabrik Pfersee G.m.b.H. 
Filed Feb. 19, 1959.—Waterproofing effects on textiles, leather or paper, fast 
to cleaning, are produced by treatment with bath liquors containing heat- 
hardenable polysiloxanes of the formula 


[(RO),R',SiO ,-(x% + y) Jn 


wherein R or R' is hydrogen, alkyl, aryl, cycloalkyl or acyl, x+y is a number 
between 1.5 and 3, x and y are each between 0 and 3, and n is a number greater 
than 1, condensation agents for the polysiloxanes, and condensation produc ts 
which are soluble in organic solvents or water or dilute acids and obtained 
from aminoplast-forming N-compounds, e.g. urea, thiourea or malamine, and 
formaldehyde, aliphatic monocarboxylic acids (more than 10 C atoms) and/or 
resinic acids, and alkanolamines. The treatment may be by immersion in a 
single bath containing the ingredients in aqueous emulsion, or by successive 
immersion in an aqueous solution of the condensation product and in an aqueous 
emulsion of the polysiloxane and its condensation agent. The materials may 


be crease-proofed concurrently by the use of known hardenable pre-condensates. 
e.g. dimethylol-urea, and hardening-agents therefor. The condensation agent 
for the polysiloxane may be a salt or soap of a polyvalent metal, e.g. zirconium, 
or a water-soluble complex compound of the Werner type in which a trivalent 
nuclear chromium atom is co-ordinated with an acyclic carboxylic acid group. 
prepared according to U.S.A. Specification 2,273,040. 


mana 


The Specification also described for purposes of comparison, treatments with: 
(1) silicone and hardener therefor; (2) the above condensation product con- 
taining paraffin wax and hardener; (3) the above condensation product 
containing paraffin wax, silicone and hardener; and (4) the above condensa- 
tion product and hardener only. Specification 748,016 also is referred to. 


Waterproofing; Graft Polymer Coatings. Brit. Pat. 856,884. Oster. G. 
Filed — 9, 1957.—Sheet material made from high-polymeric organic material 
is coated or waterproofed by es the material with ultra-violet light in 
the presence of an activator (see Group IV (a)) and simultaneously or subse- 
quently contacting the irradiated object with an ethylenically unsaturated 
monomer which polymerizes thereon. In Examples: (1) one side of a poly- 
ethylene sheet is given a grafted coating of polyacrylamide and the resulting 
sheet treated with a gelatin ee whereby a film of gelatin is deposited on 
the grafted side; (2) both sides of high-density polyethylene sheets are given 
grafted coatings of polyac seas (3) the process of (1) is applied to poly- 
ethylene terephthalate (8) paper is water proofed by soaking in a solution of 
benzophenone in ethanol, drying, immersing in a solution of N-octylacrylamide, 
and irradiating with ultra-violet; (9) a sheepskin parchment and tanned cow- 
hide are waterproofed by soaking in an aqueous solution of thiamine hydro- 
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chloride, drying, painting with vinyl acetate and irradiating with a mercury 
lamp in a stream of helium; and (11) a regenerated cellulose foil is given a 
grafter coating of N-octylacrylamide. 


Waterproofing Leather. Brit. Pat. 862,469. Midland Silicones Ltd. Filed 
March 16, 1959.—Leather of any type. e.g. in the form of sheets or articles 
such as shoes and belts, is rendered water-repellent by impregnation with a 
composition comprising by weight a mixture of (1) from 15 to 50% of 
CH,Si(OR),, where R is an acyl or alkyl radical containing from 1 to 4 
C atoms; (2) 5 to 70% of a copolymer composed of (CH,);SiOo,; and SiO. 
units in such proportion that the ratio CH,:Si is from 1:1 to 2:1 inclusive; and 
(3) 15 to 8060 of a polysiloxane of the formula R',,SiO,_,, where each R? is an 
alkyl or alkenyl radical of 1 to 3 C atoms or a monocyclic aryl radical and n 
has an average value of from 2 to 2.9 (see Group IV (b)). The compositions 
can be employed in the form of solventless pastes or solutions in solvents, e.g. 
Stoddard solvent, naphtha, mineral spirits and perchloroethylene. Leather 
polishing waxes and pigments may also be added. Examples are given. Specifi- 
cations 706,719 and 736,378 are referred to. 


Pre-tanning or After-tanning with Phenolic Resins. Brit. Pat. 861.486. 
Farbenfabriken Bayer A.G. Filed Aug. 29. 1958.—Mineral tanning is preceded 

followed by treatment with an aqueous solution of an alkali metal or am- 
monium salt of a condensation product containing both phenolic hydroxyl 
and carboxyl groups which is water-insoluble as free acid so that on acidifying 
to a pH_ of 2-6 the condensation product is completely precipitated. Conden- 
sation products are obtained by condensing (1) phenols or sulphones of mono- 
valent phenols with hydroxyaryl carboxylic acids and formaldehyde; (2) 
phenols or phenolic resins with chloromethylated aryl or hydroxyaryl carboxylic 
acids; (3) phenols with aliphatic or aromatic aminocarboxylic acids and alde- 
hydes; (4) such condensation products in which some hydroxyl groups are 
esterified or etherified with compounds re aoe carboxyl groups; more 
specifically from (a) 1 mol. salicylic acid, mols, 4,41-dihydroxy -diphenyl 
sulphone and 3 mols. formaldehyde; (b) 1 oA phenol, 0.6 mol. formaldehyde, 
1.6 mol. potassium hydroxide and 0.75 mol. chloracetic acid; (c) 1 mol. 
cresol, 0.7 mol. formaldehyde, 1.2 mol, sodium hydroxide and 0.55 mol. 
chloracetic acid; (d) phenol and chloromethyl salicylic acid. The mineral tan- 
nage may be aluminium and/or chrome tannage, 


Proofing Against Chemicals. Brit. Pat. 859,261. Worall, R. L. Filed 
Feb. 26, 1959.—Organic materials liable to deterioration through peroxide 
formation are preserved by adding or applying thereto N- aminoethyl piperazine, 
triethylene tetramine or a metal chelate thereof. A specific chelate compound 
which is mentioned is ferric hydroxide triethylene tetramine. In an example, 
a sheet of white typing paper is dipped into a solution consisting of 2 drops 
of N-aminoethyl piperazine in 1 litre of water) and then allowed to dry. There 
was no obvious deterioration of the treated paper when placed in the vicinity 
of 30% hydrogen peroxide for several weeks. Prevents degradation of leather. 


Proofing Against Insects. Brit. Pat. 859,345. Geigy A.G.. J. R. Filed 


Sept. 9, 1958.—Keratin materials, e.g. wool and fur, are protected against 
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attack by insects by treatment with compositions comprising compounds of the 
veneral formula 


Ar,—_SO- N —Ar. 
R 


wherein Ar, and Ar. each represents a phenyl radical substituted by at least 
one trifluoromethyl radical and at least one halogen atom in any one of these 
phenyl radicals, which radicals if desired can be substituted by further halogen 
atoms nitro groups and/or alkyl radicals and R_ represents hydrogen or an 
alkyl radical (see Group IV (b)). In examples: wool is treated with 3-trifluoro- 
imethyl-4-chlorobenzene sulphonic acid 2!,5!-dichloro-4!-trifluoromethyl anilide 
dissolved in water with the addition of caustic soda (4); wool flannel is treated 
with a suspension containing 3-trifluoromethyl-4-chlorobenzene sulphonic acid- 
N-methyl-2'.4',5'-trichloranilide, alcohol, sulphated castor oil and water (5a) 
and textiles are treated with the latter active ingredient dissolved in methoxy 
ethanol and a benzine fraction suitable for dry cleaning (5d). 


Washing Process for the Removal of Chrome Soaps from Chrome- 
tanned Furs. U. S. Pat. 2,989,362. R. Heyden and J. Plapper, Dusseldorf, 
Germany, assignors to Bohme Fettchemic cn b.H., Dusseldorf, Germany, a 
corporation of Germany. Filed Aug. 2, 1955.- A process for washing chrome 
soaps from the fur of chrome-tanned fur an said chrome soaps being de- 
rived from the natural fats on said fur skins and deposited on said skins 
during the chrome-tanning process, which comprises immersing said chrome- 
tanned fur skins in an aqueous solution, said solution being maintained at a 
temperature from about 40°C. to about 50°C., said solution having dissolved 
therein a tri-functional chrome complex forming compound selected from the 
group consisting of (1) water soluble monoesters produced from ethoxylated 
fatty alcohols having from 12 to 18 carbon atoms in the hydrocarbon chain 
and a polybasic acid selected from the group consisting of citric, tartaric and 
phosphoric acid, and sodium and ammonium salts of said esters; and (2) 
acum and ethoxylates of polycarboxylic acids produced from unsaturated 
fatty acids having from 12 to 18 carbon atoms in the hydrocarbon chain 
reacted with maleic acid, and thereafter rinsing said fur skins with water. 
wherein said ethoxylated compounds contain from 5 to 10 ethoxy groups in 
the molecule. 


Snythetic Tanning Agents and a Process for Producing Same. U. S. 
Pat. 2,990,397. C. A. Fetscher, Short Hills, and S. Lipowski, Newark, N. J., 
assignors to Nopco Chemical Company, Harrison, N. J. a corporation of New 
Jersey. Filed Nov. 4, 1957.—1. A process for preparing a cationic aminoplast 
resin which comprises the steps of mixing water, formaldehyde and dicyandi- 
amide with a low molecular weight carboxylic acid selected from the group 
consisting of saturated aliphatic water-soluble mono- and poly-carboxylic acids 
and water-soluble hydroxy mono- and poly-carboxylic acids present in catalytic 
amounts sufficient to maintain the pH of the resulting aqueous reaction mix- 
ture at ee about 1.5 and 2.5, condensing said formaldehyde and dicyandi- 
amide in substantial amounts by heating at a temperature of about 96°C. and 
there aia ‘r maintaining said temperature for an additional period of up to about 
5 hours while maintaining the pH of the reaction mixture below about pH 7.0, 
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thereafter adding urea to the resulting condensation product of said formalde- 
hyde and dic yandiamide in an amount sufficient to react with excess formalde- 
hyde — and heating the mixture thus obtained at a temperature of 
about 96°C. for about ¥% to about 1 hour, the formaldehyde and dicyandiamide 
being present in amounts to provide the initial reaction mixture with a ratio 
of from about 2.5 to 3.5 mols of formaldehyde for each mol of dicyandiamide 
and the water being present in an amount to provide for a water : formaldehyde 
weight ratio of about 63:37. 


Colouring of Wool, Silk and Other Protein-base Fibrous Materials. 
U. S. Pat. 2.987, 368. C. Bene, London, England, assignor of one-half to A. P. 
De Biro & Company Limited, London, England, a British company. Filed May 

1958.—7. A method of coloring woolen material which comprises subjecting 
the material to the action of a hot, aqueous first bath containing from 2-12% 
by weight, based on said material, of an inorganic acid selected from the 
group consisting of sulphuric acid and hydroc hloric ac ‘id, and from 0.5-89% 
hy weight, based on said material, of an crganic acid selected from the group 
consisting of amino-naphthol mono-sulphonic acids and amino-naphthol di- 
sulphonic acids, subjecting the treated material to the action of a cold, aqueous 
second bath containing from 0.5-3% by weight, based on said material. of 
sodium nitrite, and thereafter developing a substantially permanent color on 
the woolen material by heating said material in a third bath containing a 
colored inorganic salt selected from the group consisting of the chlorides of 
nickel, copper and cobalt, the sulphates of nickel, copper and cobalt, and 
potassium bichromate, at a temperature below 85°C. until the desired color 
appears. 


Silica-Gel Free Silica, Zirconium Sulfate, and Sodium Sulfate Tan- 
ning Agent. U. S. Pat. 2,987,369. R. H. Linnell, Blawenburg, N. J. (c/o 
Titanium Zirconium Co., Inc., Flemington, N. J.) Filed June 10, 1957—1. A 
leather tanning agent in the form of a free flowing powder consisting essentially 
of zirconium sulfate, sodium sulfate and finely-divided silica, the silica being 
substantially free from silica gel. 


Aqueous Emulsion Containing Organosilicon Resin and a Titanium 
Derivative, Process for Making Same, and Process of Using Same. U. S. 
Pat. 2,970,976. R. Leclereq, W. Saint Pierre, and J. Colle, Huizingen, Belgium, 
assignors to Union Chimique Belge, S.A., Brussels, Belgium, a corporation of 
Belgium. Filed Mar. 18, 1957.1. An aqueous water-proofing composition 
which comprises an aqueous emulsion containing from 0.5 to 6% by weight of 
organosilicon resins. the hydrocarbon to silicon ratios of which are from 1.2:1.0 
to 1.9:1.0, said resins being selected from the group consisting of methyl- 
silicone, methyl-phenyl silicone, amyl silicone and methyl-amyl-silicone, and 
an amount of water-soluble organic titanium derivative corresponding to from 
0.01 to 0.59 by weight of titanium, said titanium organic derivative being 
prepared by A one mole of a titanium tetrahalide with from about 1.5 
to 6 moles of a polyhydric alcohol selected from the group consisting of ethylene 
glycol, diethylene glycol, propylene glycol, butanediols and butanetriols and 
adding to the resulting reaction mass, per 100 grams thereof, from about 0.75 
to 1.3 moles of an alkaline reacting organic substance selected from the group 
consisting of amines and amino-alcohols. Used for waterproofing leather. 
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Process of Treating Keratinaceous Material and a Keratinase Pro- 
duced Thereby. U. S. Pat. 2.988.487. W. J. Nickerson, Princeton, and J. 
J. Noval, University Heights, N. J., assignors to Rutgers Research and Educa- 
tional Foundation, New Brunswick, N. J., a non-profit corporation of New 
Jersey. Filed Aug. 29, 1957.—1. The process of treating keratinaceous material 
to produce use ful protein degradation products, said process comprising the 
steps of growing a culture of Streptomyces fradiae in an aqueous medium con- 
taining keratinaceous material in the presence of at least trace amounts of 
chelatable metal ions, while maintaining the pH of said medium in the range 
of about 7 to about 10, and maintaining the temperature of said medium in 
the range of about 20° to about 40°C., and recovering water-soluble protein 
degradation products of the aforesaid process. 


Enzymatic Dehairing of Hides and Skins. U. S. Pat. 2,988,488. R. S. 
Robison, Roselle, and W. J. Nickerson, Princeton, N. J., assignors to The Mearl 
Corporation, Ossining, N. Y., a corporation of New Jersey. Filed Apr. 11, 1958. 

The method for dehairing hides and skins and preparing the same for 
tanning, which comprises immersing said hides and skins, without prior treat- 
ment thereof effective to degrade the keratin protein therein, in an aqueous 
solution containing a proteolytic enzyme effective to digest a substantial amount 
of keratinaceous material including the trypsin-digestible protein of said ma- 
terial and a substantial amount of the keratin protein of said material that is 
indigestible by trypsin, said proteolytic enzyme being characterized (a) by 
being water soluble; (b) by being non-dialyzable; (c) by having its keratin- 
digestive- ability destroyed by heating to about 100°C. for five minutes; (d) by 
having its maximum keratin- digestive-ability at a pH in the range of about 
8.5 to 9.5; (e) by being precipitable from an aqueous solution thereof by the 
addition of amonium sulphate; and (f) having its keratin-digestive-ability de- 
pendent on the presence of at least trace amounts of chelatab le metal ions, said 
solution having a keratinase activity between 20 and 600 keratinase units per 
ml., and agitating said hides and skins in said solution, thereby effecting de- 
hairing of said hides and skins in said solution. 


Defatting Animal Skins. U. S. Pat. 2,992,247, D. P. Grettie, Chicago, 
Ill., assignor to Swift & Company, Chicago, Ill., a corporation of Illinois. Filed 
Aug. 7, 1958.—1. A method for separating the fat attached to at least one 
surface of animal skins without cutting the skins substantially comprising subject- 
ing both surfaces of said skins to the action of a rotative shearing force whereby 


said skins are moved relative to said shearing force to remove the fat from 
said skins without substantially cutting said skin surfaces. 





A SKILLED HAND IN CHEMISTRY...AT WORK FOR YOU 
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LIGHT STABLE 


WHITES 


AND BRIGHT 


COLORS 


Both from the same retan and fatliquoring procedure 


Chrome tanned leather can now be retanned and fatliquored at the same time 
to produce light stable white leather or uniformly bright colors. 


A combination of Monotan® 0-357 and Fatliquor 0-270 is used in initial retan 
and fatliquoring operations. The stock is then top fatliquored with 
Nopcolene R® to aid in giving the proper degree of softness and surface 
lubrication. 

Monotan 0-357 can also be applied to other tannages, such as zirconium and 
formaldehyde, to produce fuller leather and more uniform dyeing. 

Write today for information on how these products can be combined on your 
particular leather. And remember that the facilities, experience and technical 
staff of Nopco are available to help you in solving your processing problems. 


60 Park Place ¢ Newark, N.J. 


cD NOPCO CHEMICAL COMPANY 
® 


Plants: Harrison, N.J.+ Carlstadt, N.J. « Richmond, Calif. « Cedartown, Ga. 
London, Canada « Mexico, D.F. « Corbeil, France « Sydney, Australia 


Manufacturing Licensees Throughout the World 
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LEATHER » SHOES 


THE MAGAZINE FOR EXECUTIVES 


SPECIAL LOW RATE FOR HOME SUBSCRIPTIONS 


Why not send in a subscription to LEATHER AND SHOES to 
be sent to your home, where you can read L&S at your leisure? 


This is the active man’s way to keep fully informed on all 
major news, new developments, activities in the leather and raw 
material markets, provocative editorials, and interpretation of 
the news (Industry Trends), the latest developments in Washing- 
ton concerning the industry . . . everything of importance that 
affects the industry, your firm and your job. 


Executives of present subscribers receive a special rate for 
home subscriptions of only $3.00 per year, or $5.00 for two 


years. Send in the coupon below. 


Leather and Shoes 
300 W. Adams St. 
Chicago 6, Ill. 


Please enter my home subscription to LEATHER AND SHOES for: 


1 year @ $3.00 ( ) or 2 years @ $5.00 ( ) 


(Canadian subscriptions are $1.00 extra per year and foreign subscriptions 
$2.00 extra per year) 

Name 

Firm 

Home Address 

City 


Position 





Manufacturers of 


LEATHER FINISHES 
and 


TANNERS’ SPECIALTIES 


CHEMICAL COATING MATERIALS 


BELLEVILLE 9 


NEW JERSEY 


PLYMOUTH 92-5600 





portable 


SAPS 7 


...on tap! 


LCT mes tit 


Trip the valve... 


handle-pumped pressure instantly 
sends cleansing, 


diluting water streams into suddenly 
contaminated eyes. This fully portable, on-the-job first 
aid bridges the gap until medical help arrives. Find out 
about all of Haws positive action emergency equipment. 
Write for our new catalog — today! 


since 1908 PORTABLE EYE-WASH 
a product of 


HAWS DRINKING FAUCET COMPANY 


1443 Fourth Street « Berkeley 10, Calif 
EXPORT DEPT.: 19 Columbus Avenue, San Francisco 11, California, U.S.A 
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Exciting new developments are under way 


—developments that are of supreme impor- 
tance to you economically. New impregnat- 
ing compounds — New wetting compounds — 


New waxes. 


We'll be delighted to sit down and tell you 
all about them—and what they mean to you. 
Just name the time and we'll be there. 


BORNE Cy COMPOUNDS FOR FINISHING 


The standard sponging, 
pounds for sole leather. 


BORNE (> COMPOUNDS FOR WHEELING 


These valuable wheeling compounds aid penetration 
and facilitate loading. 


washing, and finishing com- 


PLUS: Bretolene, Saxon Oil, Borntan, Product 
#586 Surfactant, Product #237 Special Wax, Borne’s 
Synthetic Waxes and New BORNE-FLEX IM- 
PREGNATING COMPOUNDS. 


R 
BORNE CHEMICAL |: ae 2) COMPANY, INC. 


Elizabeth, N. J. 
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EQUIPMENT «... u. 


TANNING INDUSTRY 


ROTO-SPRAY (4 or 8 Gun) 

PASTED LEATHER DRYERS 

TOGGLE DRYERS 

POLE AND HOOK TYPE CONVEYOR DRYERS 
SEASONED SKIN AND SPRAYED FINISH DRYERS 
WASHED CATTLE HAIR DRYERS 


PROCTOR & SCHWARTZ, inc. phitadeipnia 20, Pa. 


STAHL FINISH CO. 
Leather Finishes 
v 


PEABODY, MASS. 


STAHL FINISH COMPANY (CANADA) LTD. 
MONTREAL, CANADA 


STAHL CHEMICAL INDUSTRIES N.V. 
WAALWIJK, THE NETHERLANDS 
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NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone HUmboldt 2-5072 


“ADE Ili TAN” QUEBRACHO FILADE 
GAMBADE EXTRACT DRIPASTE 


THE TANNADE COMPANY 


2136 DOMINICK ST., CHICAGO, ILLINOIS 





SALEM OL & GREASE C0. 


Specialists in Tannery Oils 


Salem, Massachusetts Mexico DF 
a ae Mexico 


THE TANNERS’ COUNCIL RESEARCH 

RESEARCH LABORATORY PAYS DIVIDENDS 
University of Cincinnati 
when Properly Applied. 
5G 
THE TANNER’S COUNCIL 
We serve the Tanning and Leather Industry RESEARCH LABORATORY 
through a broad program of Research. University of Cincinnati 


TECHNICAL SUPERIORITY 


Armour sole and upper leathers for men's and 
women's wear are scientifically tanned to the 
highest quality standards. By any test, Armour 
laboratory quality-controlled leathers are superior! 


ARMOUR LEATHER COMPANY 


AS Tomorrow’ Tomnager- Today 


WEW YORK © BOSTON © WILLIAMSPORT. PA. © ST. LOUIS © CHICAGO © SHEBOYGAN. WISC. 
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THE PERFECT BLEND ‘'MIXER” 
FOR HEAVY AND LIGHT VEGETABLE TANNED LEATHER 


INCREASES | IMPROVES 
YIELDS COLOR 
x. SPRAY -OR Pp i 


HIGHEST QUALITY ALWAYS 
PRODUCED from Selected Fruit under Manufactured by 
Strict Chemical Control RICHARD HODGSON & SONS, LTD. 
; i , Beverley, Yorks, England 
END USE requirements more accurately One of the world’s largest manufacturers 
assured of Myrabolam Extracts. 
ELIMINATES old fashioned leaching — The Pioneer of Tanning Extracts in Spray 


Dried Powder form for a quarter of a 
More Economical century. 


other high quality “DRITAN” spray-dried powdered tanning extracts 


QUEBRACHO NEOMAC WATTLE BLEACH 
NEOCHEST WATTLE MANGROVE 
AND BLENDS 


Tanimex ES ee 


WHitehell 3.6300 


YOU CAN RELY ON 
BAYOILS 


-» SULPHONATED OILS 
- FAT LIQUORS 
- WET and DRY FILLERS 


Bay State Oil Products, Inc. 


2 UNION STREET * PEABODY, MASS. BAY STATE BRAND 





THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY. Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 


Raw and Sulphonated 
COD - SPERM - CASTOR 
and NEATSFOOT OIL 


OTTOL OIL CO. sary 


Goku &. Coyne 
COYNE ENGINEERING AND 
EQUIPMENT COMPANY 


Sales - Engineering - Service 


“The Extension of Knowledge is 


by the Investigation of Matter’. 


TANNING MACHINERY 
AUTOMATIC SWABBING MACHINE 
PORCELAIN PASTING PLATES 
ALL TYPES LEATHER ORYERS 


119 FOSTER STREET by a Friend 
PEABODY, MASS. 


This space dedicated to 


Tanner's Council Research Laboratory 
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There’s More—Much More 
to choose from... 


Extracts and Raw Tanning Materials from 


the Most Complete Line of Brands. 


CHESTNUT 


SOLID-SPRAY-DRIED 
POWDERED 


WATTLE 


S. African €E. African 
H. E. C. 


ino 
N.C. 5S. 
Comec 


SOLID, CRUSHED OR SPRAY- 
DRIED POWDER 


QUEBRACHO 
Ordinary Clarified 
Granchaco Bestsolubl 
Indio Rex 

Sol Puma 


Raw Tanning Materials 


Myrabolams, Divi-Divi, Mangrove, Valonia, Sumac and 
Other Vegetable Tanning Materials from All Parts of 
the World. 


Se ea 


27 William Street, New York 5 N. Y. 


BONA ALLEN, INC. 


Buford, Georgia 


TANNERS SINCE 1873 


Finest English Rein 
and Strap Leather 
Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 
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COMET 
CHEMICAL Co., INC. 


Plastic & Pigment Finishes 
Topcoat, Plating & Glazing Lacquers 
Vinyl Finishes for all types of Leather 
Aniline Lacquers & Thinners 


Lacguer Emulsions 
Stable “Jrouble-free Water-tight 
Clear, Slack and White 
Bigelow 3-1433-4 
410 ADAMS ST., NEWARK, N. J. 


BRANCH 


COMET CHEMICAL COMPANY OF CANADA 
56 MILL STREET - ACTON, ONTARIO, CANADA 
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Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Atlords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 


a compounded 


ready-to-use 
cationic fatliquor 
. . . for both white and sueded leathers 


NEOSAPON CX 


NEOSAPON CX is highly resistant to most tanning agents 


allowing it to be applied together with these materials. 


NEOSAPON CX does not yellow white leather. 
NEOSAPON CX can be added directly to the chrome-tanning 


bath as a lubricant or to allow an easier wetting back. 


FIBER CHEMICAL CORPORATION 


P O. BOX 218 MATAWAN, N. J. 


Warehouses at:  Cliffwood, N. J. - West Allis, Wis. 
Salem, Mass. - Hyacinthe, Canada 





THE STAMP OF DEPENDABILITY 


SULPHONATED OILS and 
FATLIQUORS — SUEDE SPRAYS 
CROCK ELIMINATORS 
WATERPROOFING SPECIALTIES 


EASTERN INDUSTRIAL OIL PRODUCTS CO. 


SAUGUS, MASS. 


EASTERN OIL OF MEXICO PASEO DE LA REFORMA 95 MEXICO DF 
EXPORT AGENT: WOLFF—INTERNATIONAL, Milwaukee, Wisconsin 


HOES LEATHER CO. ING. L.H. HAMEL LEATHER CO. 


Tanners of 


SOLE LEATHER Kid, Sheep and 
* Lambskin Linings 
SIDE LEATHER 


Tanners Cut Sole Division 


. Prime Leather finishes Co. 
CUT SOLES 


HAVERHILL, MASSACHUSETTS 


188-194 S. 2nd St R. 57 Grove St. 


MILWAUKEE 4, WIS. SALEM, MASS. 
BOSTON, MASS. 


ST. LOUIS, MO. CHICAGO, ILL. 





REILLY- 
WHITEMAN- 
WALTON CO. 


\U ll il 


hipicl i 


ONSHOHOCKEN, PA. | 


THE MARSHALL LABORATORY 
Mfg. American Standard Hide Powder 
CONSULTATION LABORATORY SERVICES 


P.O. Drawer 239 RIDGWAY, PA. 


THE OHIO LEATHER CO. | Garden State Tanning Inc. 


Quality Calf Leather 
alli sili ieatin Fleetwood, Pa. 


KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


Manufacturers of 


Upholstery Leather 
TANNERY AND GENERAL OFFICES: 

GIRARD, OHIO New York Office 
BOSTON - NEW YORK - ST. LOUIS - CHICAGO 12 EAST 33 STREET, NEW YORK 16, N. Y. 
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You can depend on Warner Bell-Mine Lime 

for uniform purity, analysis and physical properties. 
Accurate laboratory control assures ‘you 

of consistently better milk of lime, 


WARNER COMPANY 


BELLEFONTE DIVISION, Bellefonte, Pa. « Philadelphia ¢ Pittsburgh 


SOHNSON AND CARLSON 
We Manufacture and Install 


DRUMS - VATS - PADDLES - WOOD TANKS 


Suppliers of V-Belis, Sprockets, Motors, Chain and Other Tannery Equipment 
848 EASTMAN ST., CHICAGO 22, ILL. 


| 


EISENDRATH rive CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St., Boston, Mass., Day Gormley Leather Co. - 17! Madison Ave., New York City, Eugene Williems 
41 E. Union St. Pasadena. Calif., David V. Whiting Co. 


ptt se te) wal) 
MILWAUKEE 1, WISCONSIN 


KEPECO ° FINNALINE ° KEPOLAC ° EMULLO 
KEEPASHINE © FONDO e UNI-LAK 
tT Tel 





CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Bivd., CHICAGO, ILL. 


Borneo GCUTCH extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, N. Y. 


MORITE BRAND 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


The Original Dry Color 
for Splits and Suedes 


(also in paste form) 
COLOR COMPANY 
WEST ALLIS 14, WISCONSIN 
DRY COLORS « FLNISHES 
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LOWELL TECHNOLOGICAL INSTITUTE 


LOWELL, MASSACHUSETTS 


FOUNDED IN 1895 


offers courses in 


LEATHER CHEMISTRY 


leading to the degrees of 
BACHELOR OF SCIENCE 
and 
MASTER OF SCIENCE 
Emphasis is placed upon the fundamentals of chemistry and the application 


of basic scientific principles to leather technology. 


Coeducational 
State-operated 
Scholarships available 


RESEARCH 


has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 
UNIVERSITY OF CINCINNATI 


Technology is the 
handmaiden of 
all chemical Industries 
Technology is 
born of Research 


Fred O'Flaherty 


For further information 
write to Dr. George R. Griffin, 


Head, Department of Leather Chemistry 


Solvent Tannage, 
born of Science is 
a chemical Process 
Industry — Be Prepared 
Fred O'Flaherty 


Today’s Research Pays 
Tomorrow’s Dividends 


Research is Tomorrow’s 
Insurance of Profits 
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MEANWHILE, DOWN 
IN THE TAN CELLAR 


A side leather tanner told us this interesting process story recently. 
Plagued with natural grease in his sides, he attempted to correct the 
situation by expensively solvent degreasing the stock early in the process. 


After such treatment the blue stock still oozed grease as it was laid 
on pallets. It was necessary to wring twice to obtain even passable 
splitting and he could not hold his weights on the splitting machine. 
Subsequent steps in the process were troublesome because of grease, 
and the finished sides were down-graded on the table. 


The Easy Way Out 


A pack was run in which the solvent degreasing was eliminated. In 
its place 42°, Seabomul ''Z" (based on limed weight) was added with the 
first tan feed. By evenly dispersing the natural grease throughout the 
sides, he was now able to wring properly on the first pass and weights 
were held in splitting. The propery finished stock was grease-spot free 
and ready for full value merchandising. 


Prove lt To Yourself 


Sounds like a success story — it is!! As more and more cattle 
are force-fed weight builders in the form of soya-bean and tallow 
derivatives, the tanner's grease problem increases. Sooner or later, if 
you tan sides or splits, you'll face the problem in your tannery. When 
you do we suggest you look to Seabomul ''Z" as an easy, economical 
way out of the grease dilemma. 


If you're troubled with grease now, why not discuss with us the 
type of leather you are running. We'll promptly send a sample of 
Seabomul '"'Z" with detailed instructions for its use on your leather. 


SEABOARD CHEMICALS, INC. 
Dept. 9K, 30 Foster St. 
Salem, Massachusetts, U.S.A. 


In Canada: Tennant & Michaud, Ltd., Toronto and Montreal 





hours instead 
of months... 


for tanning new sole leather with new 
products and processes! 


from soak to finish - 


| CHEMTAN COMPANY 











